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ABSTRACT
The mathematical i n v e s t i g a t i o n  of c e r t a in  economic problems under­
taken by the n in e te e n th -c e n tu ry  French eng ineer, ifmile Cheysson, has 
a t t r a c t e d  l i t t l e  a t t e n t i o n  by tw e n tie th -c e n tu ry  econom ists . The impor­
tance  of Cheysson1 s perform ance was, however, recognized  by s e v e ra l  of h i s  
contem poraries o u ts id e  o f F rance . Their  acknowledgements, as w e ll  a s  
l a t e r  ones, centered  on a l e c tu r e  o f Cheysson1s e n t i t l e d  "La S t a t i s t i q u e  
gdom etrique,"  which was l a t e r  p ub lished  in  a French jo u rn a l  of e n g in e e r­
ing . N eoclass ica l a p p r a i s a l s  o f t h i s  work tended to  emphasize th e  impor­
tance  of the m athem atical method in  economic a n a ly s i s ;  whereas, a t  l e a s t  
one contemporary e v a lu a t io n  has focused on Cheysson1s p a r t i c u l a r  c o n tr ib u ­
t i o n s .  N either have in tro d u ced  ex ce rp ts  from o r ig in a l  sources, however, 
and those  eva lua tio ns  t h a t  have been forthcoming have been s e r io u s ly  in ­
com plete. The purpose o f  t h i s  re s e a rc h  has been to  examine Cheysson1s 
c o n tr ib u t io n s  c r i t i c a l l y ,  and in  d e t a i l ,  by r e s o r t i n g  to  h is  economic 
w r i t in g s  d i r e c t l y .  This method, in  tu rn ,  has sponsored the t r a n s l a t i o n  of 
a number of Cheysson's im p o rtan t  economic t r a c t s .
In "La S t a t i s t i q u e  g ^ o m e triq u e ,"  Cheysson took a s i g n i f i c a n t  s te p  
forward in  the development of econom etrics . He a ttem pted  to ap p ly  C o u rn o t 's  
m athem atical p r in c ip le s  o f  p r o f i t  maximization in  a concre te , s t a t i s t i c a l  
c ase ,  and he developed s t a t i s t i c a l  revenue and c o s t  curves in the  p ro c e s s .
In the  se le c t io n  of s t a t i s t i c a l  da ta  fo r  t h i s  a p p l ic a t io n  Cheysson rev e a le d  
an awareness of some of the  major problems involved in  id e n t i fy in g  s t a t i s ­
t i c a l  economic r e l a t i o n s h i p s .  Thus, w hile  working with rudim entary  to o ls  
of a n a ly s i s ,  Cheysson showed some degree o f s o p h is t i c a t io n  in h i s  "econo­
m etr ic "  performance.
Cheysson e n l i s t e d  the  a id  of geometry and s t a t i s t i c s  to  so lve  many 
im portan t problems in  the  economics o f the firm . He was among th e  f i r s t ,  
f o r  example, to  in v e s t ig a te  the  e f f e c t s  of f r e i g h t - r a t e  r e d u c t io n s  upon 
th e  s p a t i a l  boundaries  of economic markets and the  degree o f  com petit ion  
between f irm s as  w e ll  as between t r a n s p o r t  e n te r p r i s e s .  He was the  f i r s t  
to  o f f e r  a m athem atical ex p la n a t io n  of the R icardian  p r o p o s i t io n  t h a t  a r t i ­
f i c i a l l y  h igh  wage le v e ls  b r in g  about techno log ica l  unemployment. He was 
the  f i r s t  to  a t tem p t a simple exp lana tio n  of "product e q u il ib r iu m "  in  the 
case  where a f irm  i s  f r e e  to  vary  the  q u a l i ty  of i t s  o u tp u t .  Moreover, he 
employed a concept no t  u n l ik e  Keynes1 "marginal e f f i c ie n c y  of c a p i t a l "  in  
de te rm in ing  th e  economic d e s i r a b i l i t y  of fixed  in v es tm en ts ,  and h is  d e sc r ip ­
t io n  o f s t a b l e  eq u il ib r iu m  in  a lab o r  market i s  s t ro n g ly  e v o c a t iv e  of the 
k ind  of dynamic models l a t e r  r e f e r r e d  to  as "cobweb." A l l  o f t h i s  Cheysson 
d id  in  a s in g le  l e c tu r e  marked by o r ig in a l  thought o f c o n s id e ra b le  im port.
In  h i s  o th e r  w r i t in g s  Cheysson was more of a d i s c i p l e  than  an o r ig in ­
a to r  o f g r e a t  id e a s .  He spen t much of h is  phys ica l  and i n t e l l e c t u a l  ener­
g ie s  seek ing  to  c a r ry  out the  s o c ia l  reforms of Frede'ric  L eP lay , and es­
pousing th e  m e r i ts  o f the  e m p ir ic a l  approach to  s o c ia l  s c ie n c e .  In  one 
of h i s  l e s s e r  a r t i c l e s ,  however, Cheysson developed an economic framework 
which m ight have served as an e a r ly  b lu e p r in t  fo r  s tu d ie s  in  i n d u s t r i a l  
o rg a n iz a t io n .  But a p p a re n t ly  l i t t l e  was made of Cheysson1s su g g es t io n .
On p u re ly  a n a l y t i c a l  grounds, Cheysson had few peers  in  France during 
th e  n e o c l a s s i c a l  p e r io d .  I t  i s  s i g n i f i c a n t  th a t  th e  person  L^on Walras 
f i r s t  tu rned  to  in  order to  have h is  ideas promulgated in  France was 
Cheysson. Cheysson1s r e lu c ta n c e ,  on methodological grounds, to  j o in  
W alras1 "m athem atical school" accounts  in  no small measure fo r  h is  subse­
quent n e g le c t  by o ther  economic t h e o r i s t s .  Yet h i s  im ag in a tiv e  a p p l ic a t io n
v i i i
mathematics and s t a t i s t i c s  to c e r t a in  micro-economic problems demands 
ano th e r  h ear ing , even i f  i t  comes a t  t h i s  l a t e  d a te .
CHAPTER I
INTRODUCTION 
Purpose and Scope of Study
In the h i s to r y  o f  economics a s  in  the  h i s to r y  of l i f e ,  th e  p a r t i c i ­
pants  in  the drama a r e  e i t h e r  v ic t im s  or h e roes .  And s in c e  reco rded  h i s ­
to ry  i s  the sum t o t a l  o f  man's experiences based only upon th e  r e c o r d e r ' s  
r e a c t io n  to  the  even ts  he has w itn essed , i t  i s  no t s u rp r i s in g  to  f in d  more 
v ic t im s than heroes among i t s  pages. The h i s to r y  of id eas  in  g e n e ra l ,  and 
the  h i s to r y  of economic a n a ly s i s  in  p a r t i c u l a r ,  i s  r e p l e t e  w ith  "v ic t im s"  
of h i s t o r i c a l  consequences, i . e . ,  those "n eg lec ted"  econom ists , th e  number 
of which i s  p e r i o d i c a l ly  a ff irm ed  by the new discovery o f  an e a r l i e r  p ro ­
ponent of th i s  or t h a t  p a r t i c u l a r  a sp e c t  of economic theory.'*' In one 
re s p e c t  the search  fo r  a n a l y t i c a l  a n c e s to rs  can be a never-end ing  one.
But such h i s t o r i c a l  s a f a r i s  a re  not w ithou t i n t e r e s t  or im portance . To 
u n c r i t i c a l l y  a cc e p t  th e  conv en tiona l  wisdom th a t  " th e re  i s  no th ing  new 
under the  sun ,"  s t r i k e s  t h i s  w r i t e r  as n a ive ;  to  be s a t i s f i e d  w ith  th e  im­
p l i c a t i o n  th a t  th e  p ro g re s s  of knowledge w i l l  ev en tu a lly  lead  to  th e  r e d i s ­
covery of u se fu l  and v a l i d  techn iques  foreshadowed e a r l i e r ,  u n fo rg iv e a b le .  
Anyone genuinely  i n t e r e s t e d  in  p ro g ress  must a ls o  be i n t e r e s t e d  in  the  
c o n tin u i ty  of p ro g re s s ,  and i s  th e re fo re  a p t  to look askance a t  b a r r i e r s  
which tend to  i n t e r r u p t  t h a t  c o n t in u i ty .  Thus, w hile  th e re  i s  l i t t l e  
m erit  in  exposing n e g le c ted  economists who deserve to  be n e g le c te d ,  f a i l u r e
^Even the most r e s p e c ta b le  economists f req u e n tly  in d u lg e  in  such pas­
tim es, e . g . ,  Jacob V in e r ,  E. R. A. Seligman, and George S t i g l e r .
to  recogn ize  and adopt s ig n i f i c a n t  c o n t r ib u t io n s  to  the  p ro g re s s  of econo­
mics as a s c i e n t i f i c  d i s c ip l in e  i s  o f  more than  p ass ing  i n t e r e s t .  Attempts 
to  recogn ize  im portan t,  bu t h i t h e r t o  n e g le c te d ,  c o n tr ib u t io n s  to  economic 
a n a ly s i s  should th e re fo re  be a l e g i t im a te  occupation  of h i s t o r i a n s  of econo­
mic thought. In th e  same s p i r i t  o f  i n t e l l e c t u a l  endeavor, t h i s  study embarks 
upon a c r i t i c a l  in v e s t ig a t io n  of c e r t a i n  a n a l y t i c a l  c o n tr ib u t io n s  which are  
found in  the  w r i t in g s  of Emile Cheysson, a French engineer and economist 
who stands today as  one of the i n t e l l e c t u a l  h e i r s  of Cournot and a non- 
a d v e n t i t io u s  p recu rso r  o f much o f what has become the  modern theory  o f the 
f irm .
Jean-Jacques Emile Cheysson was a man of many t a l e n t s ,  no t  a few of 
which t re sp a sse d  th e  boundaries o f  economics. By formal t r a in in g  he was 
an eng in eer .  By choice and temperament he  was an econom ist, s t a t i s t i c i a n ,  
and s o c ia l  ph ilo sopher as w e ll .  Born in  1836, h i s  pub lished  works and pro­
f e s s io n a l  a c t i v i t i e s  spanned a h a l f - c e n t u r y ,  and he remained p h y s ic a l ly  and
i n t e l l e c t u a l l y  a c t iv e  u n t i l  h i s  d ea th  in  1910, the  same y e a r ,  in c id e n ta l ly ,  
in  which Ldon Walras—Cheysson1 s s e n io r  by only  two y e a rs—a ls o  d ied .
During h i s  l i f e t i m e ,  Cheysson re c e iv e d  c o n s id e ra b le  re c o g n i t io n  by h i s
French contem poraries , though l e s s  a s  an economist than a s  a s o c ia l  re fo r -
/ , 2mer and s tud en t o f  F rederic  LePlay.
^C f . ,  A lfred  de F o v i l l e 's  comments in  "The Economic Movement in  France,"  
Q u a r te r ly  Jo u rn a l  of Economics, IV (Jan u ary ,  1890), p . 225; Claudio Jannet, 
"French C a th o lic s  and the  Soc ia l Q u e s t io n ,"  Q u a r te r ly  Jo u rn a l  of Economics, 
VII (January , 1893), p. 147; and C harle s  Gide, "Economic L i t e r a tu r e  in  
France a t  the  Beginning of the T w entie th  C en tu ry ,"  Economic Jo u rn a l , XVII,
No. 66 (June, 1907), pp. 193 e t  p a ss im . The Encyclopedia o f Soc ia l Sciences 
says o f Cheysson th a t  "he c o n tr ib u te d  no th ing  new to  so c io logy  or econo­
m ics ."
Today Cheysson s tands  as  somewhat of an h i s t o r i c a l  o d d i ty .  His
re p u ta t io n  a s  an econom ist, a t  l e a s t  i n  E ng lish -speak ing  c o u n t r i e s ,  r e s t s
p r im a r ily  upon th e  b r i e f  exposure he has received  in  th e  works o f  th re e
3
prominent w r i t e r s .  In  h i s  own coun try  he i s  regarded m ain ly  as an
4
innovator who combined geometry w ith  s t a t i s t i c s  in  economic a n a ly s i s .
The s c a n t  a t t e n t i o n  which Cheysson has rece ived  in  Anglo-American 
economic l i t e r a t u r e  has acquain ted  few s tuden ts  o f  the  h i s t o r y  o f  econo­
mic a n a ly s i s  w i th  h i s  name or th e  n a tu re  of h is  c o n t r i b u t i o n s . ”* Among 
standard h i s t o r i e s  o f  economic though t in th e  E nglish  language , only L. H.
g
Haney m entions Cheysson, b u t  he does so  only in p a s s in g .  Even in  France, 
Cheysson has a p p a re n t ly  rece ived  l i t t l e  a t t e n t io n  as an econom ist and
Q
C f . ,  Hans S ta e h le ,  " S t a t i s t i c a l  Cost F unc tions : A p p ra is a l  o f  Recent 
C o n t r ib u t io n s ,"  American Economic Review, XXXII, No. 2 (June , 1942), 
pp. 321-333; J .  A. Schumpeter, H is to ry  of Economic A n a ly s i s , ed. E. B. 
Schumpeter (New York: Oxford U n iv e rs i ty  P re ss ,  1954); and W illiam  Ja f f e '  
( e d . ) , C orrespondence of Leon WaIras and Related Papers (3 v o l s . ; Amster­
dam: N orth-H olland  P u b lish in g  Co., 1965). This l a s t  r e f e r e n c e  w i l l  be 
c ited  h e r e a f t e r  a s  Correspondence.
^ F ran co is  D iv i s i a ,  Exposed d 1 e'conomique (P a r is :  Dunod, 1950), I ,
p . 16.
"*This f a c t  was b rough t home to t h i s  w r i te r  du ring  h i s  a tte n d a n c e  a t  
a 1968 sem inar in  th e  h i s to r y  o f economic thought a t  Duke U n iv e rs i ty .
While a s i z a b l e  contingency of the  most respec ted  s tu d e n ts  o f  th e  h i s to r y  
of economic th o u g h t  were in  a t te n d a n c e ,  on ly  two e x h ib i te d  any f a m i l i a r i t y  
with the  name o f  Cheysson, and no one was in  a p o s i t io n  to  d i s c u s s  h is  
a n a ly t i c a l  c o n t r ib u t io n s  to  economics.
^L. H. Haney, H is to ry  of Economic Thought (4 th  ed . ; New York: Mac­
m illan  & Co., 1949), p . 849. Haney does n o t  seem aware o f Cheysson 's 
a n a ly t i c a l  c o n t r ib u t io n s .
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"ap p lied  t h e o r i s t . " ^  I t  i s  no t  s u r p r i s in g ,  th e re fo re ,  t h a t  Cheysson 's 
impact on Anglo-American economic l i t e r a t u r e  has been v i r t u a l l y  n i l .  No­
where has Cheysson, th e  econom ist, rece iv ed  f u l l - s c a l e  t re a tm e n t  in  book 
or a r t i c l e  form. N e v e r th e le s s ,  because  a few modern w r i t e r s  have recognized  
the  o r i g i n a l i t y  of Cheysson1s c o n tr ib u t io n s  to  economic a n a l y s i s ,  no a t ­
tempt w i l l  be made in  t h i s  study  to  "d isco ver"  Cheysson. In s o fa r  a s  such 
m a t te rs  a re  im portan t,  t h a t  honor belongs to  Hans S ta e h le .  In  1942,
S taeh le  p ra ised  Cheysson 's f o r e s ig h t  and a n a ly t i c a l  e x p e r t i s e  and a t t r i b u ­
ted  to  him the  development, a s  e a r ly  a s  1886, i f  not b e fo re ,  o f  "a sc ie n ­
t i f i c  program which sounds v e ry  much l i f e  [Ragnar] F r i s c h 's  in t ro d u c to ry  
add ress  a t  the  f i r s t  m eeting  of th e  Econometric S oc ie ty  a t  Lausanne in
Q
1931." The bulk of S t a e h l e ' s  a r t i c l e  was devoted to  r e c e n t  c o n tr ib u t io n s  
to  s t a t i s t i c a l  c o s t  fu n c t io n s ,  however, and he mentioned Cheysson only in  
p a ss in g .
In  h is  compendious H is to ry  o f  Economic A n a ly s is , Joseph Schumpeter 
expressed g r a t i tu d e  to  Dr. S ta eh le  fo r  "having po in ted  out [ t h e ]  amazing
^Among g en era l  h i s t o r i e s  of economic thought in  the  French language, 
Cheysson i s  in f r e q u e n t ly  reco g n ized .  One excep tion  i s  A. B^chaux*s L 'E co le  
economique F ranca is  [ ( P a r i s :  A Rousseau, 1902)], b u t  Cheysson i s  accorded 
only fo o tno te  trea tm en t  t h e r e .  I t  i s  cu riou s  th a t  Charles Gide and 
Charles R is t  do no t m ention Cheysson in  t h e i r  popular H is to ry  of Economic 
D octrines  [(2nd E n g lish  e d . ,  t r a n s .  R. R ichards; Boston: D. C. Heath &
Co., 1947)], d e s p i te  th e  f a c t  t h a t  bo th  were acquain ted  w ith  h i s  w r i t in g s .
In a d d i t io n  to  G id e 's  r e f e re n c e s  to  Cheysson in  th e  Economic Jo u rn a l  [S u p ra , 
n . 2 ] ,  R is t  had reviewed a c o l l e c t io n  of Cheysson's pu b lished  works in  the  
Revue d'^conomie P o l i t iq u e  [XXVI (1912), pp. 258-259], in  which he spoke 
h ig h ly  of the  au thor and h i s  works. Cheysson is  overlooked by Joseph Ram- 
baud in  h is  H is to i r e  des D o c tr in e s  ^conomiques [ P a r i s :  S o c ie ty  du R ecueil  
Gdndral des Lois e t  des A r re ts  e t  du Jo u rn a l  du P a la i s ,  1902], and by 
Gaetan Pirou  [Les D o c tr in e s  economiques en France depuis 1870 (3rd e d . ; 
P a r i s :  Armand Colin , 1 934)] , a lthough  each devoted c o n s id e ra b le  a t t e n t i o n  
to  LePlay and h is  school
Q
S taeh le ,  l o c . c i t . , p .  323. C f . ,  F r i s c h 's  address  in  Econom etrica ,
I  (1933), pp. 74-76.
assemblage of to o ls  and ideas"  con ta ined  in  Cheysson 's w r i t in g s  t h a t  he 
"should  o therw ise  have overlooked."^  D e sp i te  Schum peter 's  p r a i s e  of 
Cheysson, however, h i s  H is to ry  c o n ta in s  a mere glim pse of what to  expect 
from Cheysson 's w r i t in g s .
I t  should be noted th a t  W illiam J a f f e ,  whose s c h o la r ly  la b o rs  in  con­
n e c t io n  w ith  the  c o l l e c t io n  and p u b l ic a t io n  o f Leon W alras ' correspondence 
exposed him to  Cheysson's w r i t in g s ,  a l s o  lauded Cheysson1s "powerful o r i ­
ginality."'*"® But a s  fo r  the  r e s t ,  C heysson 's  name and works remain ob­
sc u re .  According to  Schumpeter, such n e g le c t :
. . .  i s  r e a d i ly  unders tandab le  only  i f  we r e a l i z e  what i t  
i s  h i s t o r i a n s  of economics u s u a l ly  look f o r ,  namely, on the  
one hand, a man's views on the  p r a c t i c a l  i s s u e s  of h i s  day 
and, on the  o ther  hand, the  way in  which he hand les  the  
t h e o r e t i c a l  to o ls  th a t  a re  common cu rren cy  in  h i s  day. New 
id e a s ,  u n less  c a r e fu l ly  e la b o ra te d ,  p a in s ta k in g ly  defended, 
and 'pushed* simply w i l l  no t  t e l l .
As an a rd e n t  d i s c ip l e  of LePlay— th e  s o c i a l  and r e l i g io u s  re fo rm er— 
and as  a member of numerous s c h o la r ly  and c iv i c  o rg a n iz a t io n s ,  Cheysson 
r a r e l y  f a i l e d  to  speak ou t,  a t  f re q u e n t  m eetings and conven tions , on mat­
t e r s  o f s o c ia l  and labor reform . He was no l e s s  an a rd e n t  defender o f 
c a p i ta l i s m  a g a in s t  the t h r e a t  of Marxian so c ia l is m  in  n in e te e n th  cen tu ry  
F rance . His views on the  p r a c t i c a l  i s s u e s  o f  h i s  day were c l e a r l y  and 
f re q u e n t ly  d e f in e d .  Moreover, on t h e o r e t i c a l  grounds, d e s p i te  a tenacious 
b ia s  a g a in s t  a b s t r a c t  deduction , which e v e n tu a l ly  cooled h is  r e l a t i o n s h ip  
w ith  W alras, Cheysson ex h ib ited  a rem arkab le  a b i l i t y  to  app ly  economic 
to o ls  to  the s o lu t io n  of commercial and i n d u s t r i a l  problems.
Q
Schumpeter, _££. c i t . , p . 842 n.
^C o rresp o n d en ce , I I ,  p . 53 n.
11Schumpeter, £ £ . c i t . , p . 464.
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The question , then , o f  why Cheysson remains obscure in  s p i t e  o f f i t ­
t in g  Schumpeter's d e s c r ip t io n  o f "what h i s t o r i a n s  o f economics u su a lly  
look fo r "  i s  one to  which t h i s  s tudy  add resses  i t s e l f .  P a r t  o f  the an­
swer undoubtedly l i e s  in  the  f a c t  t h a t  Cheysson1 s w r i t in g s  have enjoyed 
a ve ry  l im ited  modern a u d ie n c e ,  s in c e  no E ng lish  t r a n s la t i o n s  of h is  works 
e x i s t ;  ano ther p a r t  l i e s  in  C heysson 's  tendency to  r e l e g a te  h i s  a n a l y t i c a l  
c o n tr ib u t io n s  to secondary im portance in  h i s  t i r e l e s s  q u e s t  fo r  moral and 
s o c ia l  reform . Too o f t e n ,  poor e la b o ra t io n  o f new ideas was a ls o  in  ev i­
dence in  Cheysson1s w r i t in g s .
Schumpeter b o ld ly  a s s e r t s  t h a t  Cheysson 's trea tm en t of economic d e c i s io n ­
making was undertaken " in  th e  t r u e  s p i r i t  of e c o n o m e t r i c s i n  evalua­
t in g  Cheysson's c o n t r ib u t io n s ,  t h i s  c la im  w i l l  be examined thoroughly , b u t  
no a t te m p t  w i l l  be made to  p r e s e n t  a h i s to r y  o f  econometric theo ry , or o f
any th eo ry  fo r  th a t  m a t te r .  While such an undertak ing  s t r i k e s  th i s  w r i t e r
13as b o th  provocative  and rew ard in g , i t  i s  beyond the  scope of th i s  s tudy .
An a ttem p t w i l l  be made, however, to  p o in t  ou t Cheysson 's unique c o n tr ib u ­
t io n s  in  th i s  a re a ,  i f  any, and to  b r in g  h i s  major ideas  up to  d a te .
Those economists who have recogn ized  and p ra ise d  Cheysson's accom­
plishm ents  in  economics have unanimously c i t e d  a l e c tu r e  e n t i t l e d  "La 
S t a t i s t i q u e  geom etrique ,"  which f i r s t  appeared in  i t s  e n t i r e t y  in  a French 
eng ineering  jo u rn a l ,  Le G^nie c i v i l , in  1887. I t  i s  h e re  th a t  Cheysson's
•̂ I b i d , p. 949 n.
13Apparently th e re  has been no r e c e n t ,  comprehensive a ttem pt along 
th ese  l in e s ,  although H. T. Davis i n j e c t s  some h i s t o r i c a l  f lav o r  in to  the  
development of econometric concep ts  in  h is  Theory of Econometrics [Bloom­
in g to n ,  In d . :  P r in c ip ia  P r e s s ,  1941]. One o th e r  work should be mentioned 
for i t s  attem pt to  t r a c e  th e  h i s t o r i c a l  development of a c lo se ly  r e l a te d  
f i e l d :  R. D. T heocharis , E a r ly  Developments in  Mathematical Economics
(London: Macmillan & C o., 1961). N either work mentions Cheysson.
major c o n t r ib u t io n s  to  economic a n a ly s is  a re  co n cen tra ted  and most c l e a r l y  
s e t  f o r t h .  The wide range of economic problems taken  up in  t h i s  l e c tu r e  
suggest the  d e s i r a b i l i t y  o f a d e ta i l e d  in v e s t ig a t io n  o f  th e  to o l s  and ideas 
assembled t h e r e in .  A major goa l of th i s  re se a rc h  i s  to  perform  t h i s  in v es ­
t i g a t i o n  w h ile  s im u ltan eo us ly  a ttem p tin g  to  "d isc o v e r11 and examine Cheysson* 
o th er  w r i t in g s  in  o rder  to  uncover m a te r ia ls  which may be r e l e v a n t  to  
c l a r i f i c a t i o n  or e la b o ra t io n  of the a n a ly t i c a l  c o n t r ib u t io n s  found in  the  
above l e c t u r e .  Consequently, the  main th r u s t  of t h i s  d i s s e r t a t i o n  invo lv es  
a rev iew  o f  the  e s s e n t i a l  p o in ts  in  Cheysson*s a n a l y t i c a l  program, an exam­
in a t io n  o f  th o se  p o in ts  in  the  l i g h t  of prev ious and subsequent t h e o r e t i c a l  
developm ents, and an a t tem p t to  analyze  the  e x te n t  to  which Cheysson*s 
c o n tr ib u t io n s  have enriched  the  a n a l y t i c a l  s t r u c tu r e  o f  economics. Since 
t h i s  r e c o n s t r u c t io n  of Cheysson* s views involved no t on ly  e x te n s iv e  t r a n s ­
l a t i o n  o f  o r i g i n a l  t r a c t s  from French to  E nglish  b u t  some " f i l l i n g  in "  of 
gaps in  th e  p r in te d  argument a t  c e r t a in  s ta g e s ,  i t  i s  no t  n e c e s s a r i ly  a 
" c o r r e c t"  v e rs io n  of h i s  v iew s. A co n s id e rab le  amount of i n t e r p r e t a t i o n  
as w ell a s  summarization i s  c h a r a c t e r i s t i c  of t h i s  study.
To Cheysson, economics was bo th  sc ience  and a r t .  Quoting Nassau Sen­
io r  a p p ro v in g ly ,  Cheysson wrote t h a t  " p o l i t i c a l  economy e s t a b l i s h e s :  as 
s c ie n c e ,  the  laws which r e g u la te  the  p roduction  and d i s t r i b u t i o n  of w ea lth ;  
and as a r t ,  th e  i n s t i t u t i o n s  and customs which f a c i l i t a t e  t h i s  p roductio n  
and favor p u b l ic  p r o s p e r i t y . " ^  Although most o f Cheysson 's  e n e rg ie s  were
^ ^ m i l e  Cheysson, "Le^on d 'o u v e r tu re  de Cours d 'econom ie p o l i t i q u e  
de M. Emile Cheysson a 1 'E co le  l i b r e  des Sciences p o l i t i q u e s , "  Jo u rn a l  des 
Econom istes, 4 th  S e r . ,  XX (Dec. 15, 1882), p . 358. This a r t i c l e  and se v e r ­
a l  o th e rs  by Cheysson have been t r a n s la te d  in to  E n g lish  by E leanor Evans 
and e d i te d  by R. F. H ebert. The (unpublished) c o l l e c t i o n  o f  th e se  a r t i c l e s  
has been e n t i t l e d ,  "S e lec ted  W ritings  of £mile Cheysson," and i s  a v a i la b le  
only in  th e  L ouis iana  S ta te  U n iv e rs i ty  L ib ra ry  a t  Baton Rouge, A ll  fu tu r e  
r e f e re n c e s  to  Cheysson*s t r a n s la te d  works w i l l  be to  t h i s  c o l l e c t io n ,  c i t e d  
h e r e a f t e r  a s ,  "S e lec ted  W ri t in g s ."  References to  works which have n o t been 
t r a n s l a t e d  w i l l  be to  t h e i r  o r i g in a l  so u rces .
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devoted to  the l a t t e r  a s p e c t  o f  economics, he was p e r f e c t ly  capable o f  
w r i t in g  a s c i e n t i f i c  t r e a t i s e  e s t a b l i s h in g  im portan t m athematical r e l a t i o n ­
sh ips  on the n a tu re  o f  p ro d u c t io n  and d i s t r i b u t i o n .  And i t  i s  t h i s  a re a  
o f Cheysson's thought t h a t  c o n s t i t u t e s  the  major i n t e r e s t  of t h i s  s tu d y . 
There may be a n ecessa ry  r e l a t i o n s h i p  between s o c ia l  thought and economic 
thought, bu t the  study or e x p la n a t io n  o f t h a t  r e l a t i o n s h ip  i s  no t th e  p ro ­
v in ce  of th i s  r e s e a rc h .  This does no t mean t h a t  Cheysson's s o c ia l  tho ugh t 
i s  of no concern, or t h a t  i t  should be ignored ; r a t h e r ,  i t  means t h a t  r e ­
g a rd le s s  of h i s  s o c ia l  and p o l i t i c a l  c o n v ic t io n s ,  Cheysson1s v en tu re  in to  
economic a n a ly s i s ,  however b r i e f ,  w i l l  be no l e s s  b r i l l i a n t ,  provided  the  
r ic h n e s s  and c l a r i t y  of h i s  c o n t r ib u t io n s  can be f irm ly  e s ta b l is h e d .  To 
e s t a b l i s h  as much i s  the  p rim ary  o b je c t  of t h i s  study.
One reason fo r  n o t  spending  too much time on the  moral and s o c i a l  
thought of Cheysson i s  t h a t  i t  i s  v i r t u a l l y  in d is t in g u is h a b le  from th e  
s o c ia l  d o c tr in e  of L ePlay , who has rece ived  co n s id e rab le  trea tm en t e l s e ­
w h e r e .^  A major d i s t i n c t i o n  between m aster and d i s c ip l e  should be empha­
s iz e d ,  however. According to  Schumpeter, LePlay had no t a s t e  fo r  economic 
a n a ly s i s ,  as such, and d e sp ise d  the  m isunderstood b i t s  of i t  t h a t  he knew.^-
C f . ,  C. C. Zimmerman and M. E. Frampton, Family and Socie ty  (New 
York: D. Van Nostrand Co., 1935); L u ig i  E inaud i, ''The D octrine  of O r ig in a l  
Sin and the Theory of th e  E l i t e  in  the  W ritings of F re d e r ic  L eP lay ,"  in  
Essays in  European Economic Thought, t r a n s .  & ed. Louise Sommer (New York: 
D. Van Nostrand Co., 1960), pp . 162-217; Paul Farmer, "The S ocia l Theory 
of F r^d^ ric  L eP lay ,"  in  Teachers o f H is to ry :  Essays in  Honor of Laurence 
Bradford Packard, ed . H. S. Hughes (New York: C orne ll U n iv e rs i ty  P r e s s ,  
1954), pp. 58-78; and Henry Higgs, "F rdddric  L eP lay ,"  Q u arte r ly  Jo u rn a l  o f 
Economics, IV (Ju ly ,  1890), pp . 408-433.
■^Schumpeter, jDg. c i t . , p .  523. Schumpeter adds, however, t h a t  "he 
deserves a p lace  in  th e  h i s t o r y  of economic a n a ly s i s  because of h i s  method 
o f studying  fam ily  budgets  t h a t  may some day help  to  b r in g  in to  e x is te n c e  a 
theory  o f consumption worthy o f  the  name."
Cheysson n o t  only enjoyed a g rasp  o f  economic p r i n c i p l e s  b u t  was capable 
of u s in g  h i s  knowledge of economics and s t a t i s t i c s  to  e s t a b l i s h ,  among 
o th e r  t h in g s ,  an "econom etric" program, and to  e r e c t  an  economic defense
17a g a in s t  th e  burgeoning s o c i a l i s t  tendencies of n in e te e n th - c e n tu ry  France.
In  s h o r t ,  i t  i s  £m ile Cheysson, the economist and t o o l - u s e r ,  who forms 
the  co re  o f  t h i s  s tudy . Although much of the p re p a ra to ry  r e s e a r c h  has been 
devoted to  Cheysson 's s o c ia l  and p o l i t i c a l  thought in  o rd e r  to  p lace  him 
in  th e  p ro p er  s e t t i n g ;  or w ith  a view to catching  some g l i n t  of economic 
th eo ry  o r p o l ic y  p rev io u s ly  igno red ; major emphasis w i l l  be  p laced  on h i s  
c o n t r ib u t io n s  to  economic a n a l y s i s .  A conscious a t te m p t  w i l l  be made to  
p lace  Cheysson in  the  mainstream of the h is to ry  o f economic a n a ly s is  by 
d is c u s s in g  and e v a lu a t in g ,  on t h e i r  own m e r i ts ,  h i s  c o n t r i b u t io n s  to  econo­
mic th e o ry  a n d /o r  p o l ic y ,  a s  evidenced by h is  w r i t in g s .
The p la n  o f th i s  study in c lu d es  s ix  ch ap te rs .  The second chap ter  
b r i e f l y  t r a c e s  th e  s t a t e  of economics in  n in e te e n th -c e n tu ry  France , p a r t i ­
c u la r ly  th e  l a s t  th re e  decades, and attem pts to  f in d  Cheysson’ s niche in  the  
th e n - p r e v a i l in g  m il ie u .  Chapter I I  a lso  in v e s t ig a te s  L eP la y ’ s in f lu e n c e  
on Cheysson and th e  l a t t e r ’ s conception  of the  economic o r d e r .  The t h i r d ,  
f o u r th  and f i f t h  ch ap te rs  a re  devoted to  Cheysson1 s c o n t r ib u t io n s  to  eco­
nomic a n a l y s i s ,  which a re  t r e a te d  to p ic a l ly .  Chapter I I I  examines Cheysson’ s 
program o f  "geom etric  s t a t i s t i c s "  and seeks to  e v a lu a te  i t  in  r e l a t i o n  to  
what i s  c a l l e d  "econo m etr ics ."  The fourth  chap ter e x p lo re s  Cheysson’ s con­
t r i b u t i o n s  to  t r a n s p o r ta t io n  economics and to  s p a t i a l  econom ics; the f i f t h ,
■^Cheysson’ s "econom etric" program, which w i l l  be  d is c u s se d  in more 
d e t a i l  below , i s  contained  in  "Geometric S t a t i s t i c s :  I t s  I n d u s t r i a l  and 
Commercial A p p l ic a t io n s ,"  [ " S e le c te d  W rit in gs ,"  pp. 159-216]. H erea f te r  
c i t e d  a s  "Geometric S t a t i s t i c s . "  His b e s t  defense  o f  c a p i ta l i s m  i s  o u t l in e d  




h is  c o n tr ib u t io n s  to  the  theory  o f p ro d u c t io n  and investm ent. The s ix th  
and f i n a l  ch ap te r  e v a lu a te s  Cheysson1s c o n tr ib u t io n s  to  economic a n a ly s is  
in  b roader p e rs p e c t iv e  than has been p o s s ib le  h e re to fo re ,  and a ttem p ts  to  
find  Cheysson's p roper p lace  in  th e  h i s t o r y  o f  economic a n a ly s i s .
B ib l io g ra p h ic a l  O r ie n ta t io n
Cheysson 's o r ig in a l  w r i t in g s  c o n s t i t u t e  the  s t a r t i n g  p o in t  o f th i s
re s e a rc h .  From th e re  o ther source  m a te r i a l s  have been u t i l i z e d ,  b u t  they
n e c e s s a r i ly  revo lved  around Cheysson 's own w r i t in g s ,  which were indeed
p r o l i f i c .  A complete b ib lio g rap h y  of Cheysson 's p u b l ic a t io n s ,  in c lu d in g
a r t i c l e s ,  l e c tu r e s ,  r e p o r t s ,  and o b se rv a t io n s  p resen ted  a t  v a r io u s  meet-
18in gs ,  was found to  co n ta in  no l e s s  than  546 e n t r i e s .  A c lo se r  examina­
t io n ,  however, rev ea led  c o n s id e ra b le  d u p l ic a t io n  in s o fa r  as  a given e n try  
may have been pub lished  in  more than  one p la c e ,  sometimes under a s l i g h t l y  
d i f f e r e n t  t i t l e .  Cheysson's, p u b l ic a t io n s  a ls o  r e f l e c t e d  h i s  wide range 
of i n t e r e s t s ,  and many e n t r i e s  found in  a complete b ib lio g rap h y  of h is  
w r i t in g s  a r e  n o t  immediately r e l e v a n t  to  th e  study a t  hand.
A g lance  a t  the  v a riou s  t i t l e s  in  Cheysson 's b ib lio g rap h y  shows t h a t  
he spread h i s  t a l e n t s  in many d i r e c t i o n s .  He no t only q u a l i f i e s  as  "an 
economist of eminence," to  co in  Schumpeter*s d e s c r ip t io n  of Cheysson; he 
was an eng ineer  by t r a d e ,  a s t a t i s t i c i a n ,  and a p u b l i c i s t .  In the  a rea  of 
s o c ia l  reform , h i s  p u b l ic a t io n s  were devoted to  such d iv e rse  to p ic s  a s :  
the n e c e s s i ty  and a v a i l a b i l i t y  o f low -cos t  housing fo r  workers, in su rance  
a g a in s t  i n d u s t r i a l  a c c id e n ts  and old a g e ,  th e  d i s r u p t iv e  e f f e c t s  of a lco h o lism
■^This b ib lio g ra p h y  i s  a p a r t  o f th e  f i r s t  volume of ifmile Cheysson: 
Oeuvres C h o is ies  (2 v o l s . ;  P a r i s :  A. Rousseau, 1911), pp. 73-107.
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and tu b e r c u lo s i s ,  the  r o l e  o f the  w ife a t  home, th e  n e c e s s i ty  of freedom 
from Sunday work o b l ig a t io n s ,  m atte rs  of s o c ia l  hyg iene , and so on. Sev­
e r a l  a r t i c l e s  were devoted to  te c h n ic a l  eng in eerin g  p rocedures  or to  s t a ­
t i s t i c a l  s tu d ie s  on p a r t i c u l a r  to p ic s  which today have p u re ly  h i s t o r i c a l  
i n t e r e s t ,  e . g . ,  b i r t h  r a t e s  and m o r ta l i ty  r a t e s ,  sh ipp ing  s t a t i s t i c s  as 
between d i f f e r e n t  c a r r i e r s ,  n a v ig a tio n  o f c e r t a i n  r i v e r s ,  e t c .
For th e  most p a r t ,  th e se  works have e i t h e r  been v i s i t e d  b r i e f l y  or 
passed ov e r.  There were p r im a r i ly  two reaso ns  fo r  doing so . The f i r s t  
concerns th e  n a tu re  of t h e i r  c o n ten t;  th e  second, t h e i r  a c c e s s i b i l i t y .  As 
a prom inent member of a school composed of fo l lo w ers  o f LePlay who con­
s id e re d  them selves " s o c i a l  economists" r a t h e r  than  economic t h e o r i s t s ,  
Cheysson advocated  and wrote about s o c ia l  reform s which a r e  a s  much, i f  
no t more, th e  p rov ince  of a p p lie d  sociology a s  a p p l ie d  economics. That 
he should be occupied w ith  s o c ia l  ques tion s  i s  n e i th e r  s u r p r i s in g  nor 
unusua l, s in c e  he l iv e d  and w rote  a t  a time when th e  d i s t i n c t i o n  between 
economics and the  v a r io u s  o th e r  branches of s o c i a l  s c ien c e  was l e s s  f in e ly  
drawn. As one w r i t e r  has observed , t e l e o lo g ic a l  and norm ative c o n s id e ra ­
t io n s  were much more openly a p a r t  of the  s u b je c t  m a t te r  o f economics in
19th e  n in e te e n th  cen tu ry  than they  a re  today. The deb a te  over whether t h i s  
f a c t  has h indered  or he lped  th e  p rog ress  of economics simply does no t 
concern us h e re .  Many, though not a l l  of Cheysson*s w r i t in g s  on s o c ia l  and 
economic reform s have been examined w ith  a view to  un ders tand ing  th e  to ­
t a l i t y  of h i s  thought and h i s  conception of the  economic and s o c ia l  o r ­
d e r .  But t h i s  has never been th e  prim ary purpose of t h i s  r e s e a r c h .  For 
the  most p a r t ,  Cheysson1s id ea s  on th ese  m a tte rs  a re  deemed more im portant
■^Gunnar Myrdal, The P o l i t i c a l  Element in  th e  Development o f Eco­
nomic Theory, t r a n s .  Paul S t re e te n  (London: Routledge & Kegan P au l,  1953), 
p .  x .
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to  th e  h i s t o r y  o f  soc io logy , or to  th e  h i s t o r y  o f economic thought than
20to  the  h i s t o r y  of economic ana l y s i s , which i n t e r e s t s  us h e re .  With r e ­
gard to  p u re ly  t e c h n ic a l  or s t a t i s t i c a l  s t u d i e s ,  though not a l l  were ac­
c e s s i b l e ,  those  which were examined, however i n t e r e s t i n g  from th e  s tan d p o in t  
o f  h i s t o r i c a l  apergus to  be d e r iv e d ,  were found to  be lack ing  in  th eo re ­
t i c a l  s i g n i f i c a n c e .
Anything which suggested economic c o n te n t  and was a v a i la b le  in  one 
way or ano the r  has been examined w ith  a view to  uncovering a n a l y t i c a l  con­
t r i b u t i o n s .  Together, th ese  c o n s id e ra t io n s  l im i te d  th e  scope of Cheysson's 
p u b l ic a t io n s  which were found to  have a b e a r in g  on t h i s  s tu dy . His major 
economic w ritings appeared throughout th e  1880*s and 1890*s in  v a r io u s  
j o u r n a l s ,  among them: La Reforme S o c ia le , Le Genie c i v i l , Jo u rn a l  des 
E conom istes, B u l le t in  de l 1I n s t i t u t  i n t e r n a t i o n a l  de S t a t i s t i q u e , Jo u rn a l  
de la  Soc ie te ' de S t a t i s t i q u e , and Revue p a r l iam e n ts  i r e  e t  p o l i t i q u e .
P r io r  to  t h i s  study, none o f Cheysson’ s works had been t r a n s la t e d
in to  the  E ng lish  language. Consequently , i t  was necessary  to  t r a n s l a t e
21se v e ra l  o f  h i s  economic t r a c t s .  A s e le c te d  b ib l io g ra p h y  co n ta in in g  what 
th e  a u th o r  reg a rd s  as the  more s i g n i f i c a n t  o f Cheysson 's p u b l ic a t io n s
20The d i s t i n c t i o n  between th e  h i s t o r y  o f  economic thought and the 
h i s t o r y  of economic a n a ly s is  accep ted  by t h i s  w r i t e r  i s  Schumpeter*s.
He d e f in es  economic thought as  " th e  sum t o t a l  of a l l  th e  op in ions and 
d e s i r e s  concerning  economic s u b je c t s ,  e s p e c i a l l y  concerning p u b l ic  p o l ic y  
b e a r in g  on th ese  s u b je c ts ,  t h a t ,  a t  any g iven  time and p la c e ,  f l o a t  in  the  
p u b l ic  mind"; w h ile  economic a n a l y s i s ,  "however much d is tu rb e d  i t  may have 
been by th e  i n t e r e s t s  and a t t i t u d e s  o f th e  market p la c e ,  d isp la y s  a char­
a c t e r i s t i c  p ro p e r ty  which i s  com plete ly  a b se n t  from th e  h i s t o r i c a l  develop­
ment o f economic th o u g h t."  The l a t t e r  r e p r e s e n ts  "and e f f o r t  to  improve 
our concep tua l a p p a ra tu s ,"  and thus  i s  conducive to  s c i e n t i f i c  p ro g re s s ,  
whereas th e  former i s  n o t .  [Schum peter, _o]3. c i t . , pp. 38-40J.
21The au tho r  wishes to  acknowledge th e  generous a s s i s t a n c e  o f  the 
L. S. U. Foundation and the  L. S. U. C o llege  of Business A d m in is tra t io n  
in  making the  t r a n s l a t i o n s  fo r  t h i s  s tudy  p o s s ib le .
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comprises Appendix I  o f  t h i s  d i s s e r t a t i o n .  Those works which have been 
t r a n s la t e d  fo r  t h i s  s tu d y  a r e  in d ic a te d  in  the  g e n e ra l  b ib lio g rap h y  and 
in  fo o tn o te  re fe re n c e s  th roug hou t the  t e x t .
A fte r  Cheysson's d e a th  in  1910, a number of h i s  d i f f e r e n t  works were 
c o l le c te d  by h is  f r i e n d s  and d i s c ip l e s  and pub lished  under the  t i t l e ,
& nile Cheysson: Oeuvres C h o is ie s . This c o l l e c t io n  was published  in  1911, 
in  two volumes, and a p p a r e n t ly  th e  i n t e n t  o f the  e d i to r s  was to  p o r t r a y ,  
by s e le c t io n  of a r t i c l e s  inc lud ed  in  th e  two-volume work, the f u l l  range  of 
Cheysson 's many and v a r ie d  i n t e r e s t s .  In g e n e ra l ,  t h i s  c o l l e c t io n  of Cheys­
son ' s w r i t in g s  should no t be considered  a complete review  of h is  economic 
th oug h t,  s in ce  s e v e ra l  im p o rtan t  a r t i c l e s  d id  n o t  f ind  t h e i r  way in to  th e  
Oeuvres C h o is ie s . This w r i t e r  experienced  l i t t l e  d i f f i c u l t y  in  t r a c in g  
a l a r g e  number o f C heysson 's  w r i t in g s  to  the  jo u rn a ls  in  which they  o r i g in ­
a l l y  appeared, and where t r a n s l a t i o n s  were made, these  o r ig in a l  sou rces  
were used. The b iography  and b ib lio g ra p h y  con ta ined  in  Cheysson's Oeuvres 
C ho is ies  have been in d is p e n s a b le ,  how ever.- The former was h e a v i ly  r e l i e d  
upon in  th e  p re p a ra t io n  of th e  b io g ra p h ic a l  ske tch  in  t h i s  c h ap te r ,  and 
th e  l a t t e r  formed the  s t a r t i n g  p o in t  fo r  the  re se a rc h  of t h i s  s tu d y . Cop­
i e s  o f the  Oeuvres C h o is ie s  a re  g e n e ra l ly  sc a rc e  in  t h i s  country , b u t  may be 
ob ta ined  from th e  Kress L ib ra ry  a t  Harvard U n iv e rs i ty ,  or the  C orne ll  Uni­
v e r s i t y  L ib ra ry .
There i s  a p a u c i ty  o f secondary sources on Cheysson, e s p e c ia l ly  in  
E n g lish .  With th e  e x c e p tio n  of L^on W alras, who fo r  s ix  years enjoyed an 
in t e r m i t t e n t  correspondence w ith  Cheysson from h i s  Swiss h o m e-in -ex ile ,  
and the  I t a l i a n ,  Maffeo P a n ta le o n i ,  who bestowed fo o tn o te  re c o g n i t io n  on
14
22Cheysson in  h i s  Pure Economics} few lead in g  economic t h e o r i s t s  o u ts id e
23of F rance  seemed aware of Cheysson's work.
In F rance , a t t e n t i o n  must be c a l le d  to  two b io g ra p h ie s  w r i t t e n  by
in d iv id u a ls  who knew and admired Cheysson. The one found in  the  f i r s t
volume of Oeuvres C ho isies  was p a r t i a l l y  d r a f t e d  by Cheysson, h im se lf ,  and
completed a f t e r  h i s  dea th  w ith  the a id  of v a r io u s  n o te s  and documents he
l e f t  beh ind . The second, a memorial a r t i c l e ,  W8s w r i t t e n  on the  occasion
of Cheysson*s dea th  by Clement Colson, a f r ie n d  o f  Cheysson1s and an impor-
24t a n t  econom ist in  h i s  own r i g h t .  This l a s t  a r t i c l e  appeared in  the  p ro ­
ceed ings o f  the  French Academy of Moral and P o l i t i c a l  S c iences , which had 
extended membership to  Cheysson in  1901. A eulogy by ^mile Boutroux p ro ­
nounced on the  occasion  of Cheysson1s fu n e ra l  a l s o  c o n ta in s  some in te r e s -
. , 25 t in g  m a te r i a l .
The g r e a t e s t  problem in  connection w ith  th e  prim ary  re se a rc h  of t h i s  
s tu dy  has been one of t r a n s l a t i o n .  With th e  e x c e p tio n  of a few minor b i t s
92 Maffeo P a n ta le o n i ,  Pure Economics, t r a n s .  T. B. Bruce (London: 
Macmillan & Co., 1898), p .  156.
oo
A lfred  M arshall had ap paren tly  read  C heysson 's  and ToquA's s t a t i s ­
t i c a l  a n a ly s i s  of 100 LePlay monographs p u b lish ed  in  the  B u l le t in  de 1 ' In - 
S t i t u t  i n t e r n a t i o n a l  de S t a t i s t i q u e . He c i t e d  i t  in  th e  v a rio rium  e d i t io n  
o f h i s  P r in c ip le s  [See M arshall, P r in c ip le s  o f  Economics (9 th  v a r .  e d . ;  
London: MAcmillan & Co., 1961), I I ,  p .  254 " n T "  However, th e re  i s  no e v i­
dence of a d d i t i o n a l  f a m i l i a r i t y  with Cheysson 's works on M a rsh a l l 's  p a r t .
^C l^ m en t Colson, "La Vie e t  le s  Travaux de M. £mile Cheysson," 
Academie des Sciences Morales e t  P o l i t iq u e s ,  Seances e t  Travaux, CLXXXIX 
(1913), pp. 153-187.
^ E m i le  Boutroux, " F u n e ra i l le s  de M. tfmile Cheysson," Academie des 
Sc iences Morales e t  P o l i t iq u e s ,  Memoirs, XXVIII (1910-1911), pp. 117-125. 
Other o b i tu a r i e s  deserve  only passing  n o t i c e ,  e . g . ,  A lfred  de F o v i l l e ,  
"iSmile Cheysson," B u l l e t in  de 1*I n s t i t u t  i n t e r n a t i o n a l  de S t a t i s t i q u e ,
XIX, P t .  1 pp. 390-392; and A lfred Neymarck, "fimile Cheysson," Jo u rn a l  des 
Econom istes, 6 th  S e r . ,  XXV (February, 1910), pp . 284-285.
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and p ie c e s ,  the  bulk of th e  work has been l e f t  to  p ro fe s s io n a ls ,  a lthough  
t h i s  w r i t e r  remains r e s p o n s ib le  fo r  f i n a l  e d i t i n g .  O ccasionally  i t  has 
been n ecessa ry  or d e s i r a b l e  to  r e p e a t  c e r t a i n  q u o ta t io n s  in  the o r i g in a l  
French , bu t such q u o ta t io n s  have been kep t to  a minimum.
B io g ra p h ic a l  Sketch
Jean-Jacques Emile Cheysson was born a t  N^mes, France, on May 18,
26
1836. His fam ily b o as ted  a proud h e r i t a g e  of d is t in g u is h e d  pub lic  s e r ­
v a n ts  in  the  le g a l  and m i l i t a r y  p r o f e s s io n s ,  b u t  th e  French Revolution had 
l e f t  them ru in ed .  N e v e r th e le s s ,  Cheysson d is t in g u is h e d  h im self as  a s t u ­
den t in  the secondary schoo ls  o f  Nimes, and a f t e r  two years  of p re p a ra to ry  
in s t r u c t i o n  a t  the  J a u f f r e t  I n s t i t u t e  in  P a r i s ,  he was accepted to  the
O  “7
Ecole Polytechnique in  1854. Two years  l a t e r  he began h i s  te c h n ic a l  
t r a i n in g  in  eng ineering  and m athem atics a t  th e  Ecole des Ponts e t  Chauss^es.
26 I t  i s  a cu rious  co in c id e n ce  th a t  on th e  same d a te  th i r ty - tw o  y e a r s  
e a r l i e r ,  the  French eng ineer and econom ist, J u le s  Dupuit, was born. This 
co inc idence  i s  noted h e re  because  s e v e ra l  p a r a l l e l s  e x i s t  in  the l iv e s  of 
the two men: both  were e n g in e e rs  by t r a i n in g ,  bo th  were drawn to  economics
by p r a c t i c e  of t h e i r  p r o f e s s io n ,  bo th  c o n tr ib u te d  to  economic a n a ly s i s ,  
and bo th  received  only s l i g h t  a t t e n t i o n  by l a t e r  econom ists . Underscoring 
the  f a c t  t h a t  Cheysson, too , was an engineer in  th e  p u b lic  se rv ice ,  Schum­
p e te r  remarked th a t  " in  t h i s  r e s p e c t  he continued a French t r a d i t i o n  t h a t  
i s  adorned by the name o f  Dupuit and i s  now more a l i v e  than e v e r ."  [Schum­
p e t e r ,  l o c . c i t . , pp. 841-842]. For the  most r e c e n t  and complete t r e a t ­
ment o f Dupuit, see R. B. Ekelund, J r . ,  "A C r i t i c a l  Evaluation  o f J u le s  
D upu it1s C on tr ib u tio ns  to  Economic Theory and P o licy "  (unpublished Ph.D. 
d i s s e r t a t i o n ,  Dept, of Economics, L ouis iana  S ta te  U n iv e rs i ty ,  1967).
27 Created in  1794 a s  a p o s t - r e v o lu t io n a r y  i n s t i t u t e  o f  higher t e c h ­
n i c a l  educa tion , the  Ecole P o ly techn ique  was "devoted mainly to the a p p l ie d  
sc ie n c e s— in  c o n tr a s t  to  the  Ecole  Normale, c rea ted  a t  the same time and 
devoted to  theory  . . . .  L i t ]  commanded from the  very  beginning a te a c h ­
ing s t a f f  probably more i l l u s t r i o u s  than any o th e r  i n s t i t u t i o n  in  Europe 
has had be fo re  or s in c e . "  The new ^co le  P o ly techn ic  was th e  embodiment of
an idea held  by G. Monge, th e  founder of d e s c r ip t iv e  geometry, in  which " a l l
c la s s e s  of eng ineers would r e c e iv e  t h e i r  t r a i n in g  in  the su b je c ts  he ld  in
common a t  a s in g le ,  g r e a t  s c h o o l ."  [F . A. Hayek, The Counter- R evolu tion  of
Science (London: The F ree  P r e s s ,  1955), p .  111].
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In 1859, Cheysson made h i s  debut a s  engineer a t  Reims, where "he was pu t  
in  charge of d i f f e r e n t  s e r v ic e s ,  o f roads , of n a v ig a t io n ,  and o f a g r i c u l ­
tu r a l  improvements, which had p re v io u s ly  been dormant, b u t  which he r a p id ly  
28deve loped ."  Having been made a member of the Reims Academy upon h i s  
a r r i v a l  in  t h a t  c i t y ,  Cheysson f re q u e n t ly  took the  o p p o r tu n i ty  to  p re s e n t  
papers b e fo r e  i t s  members. Here he was f i r s t  exposed to  th e  k in d s  of s o c ia l  
q u e s t io n s  which were to  command so much of h is  e f f o r t s  in  l a t e r  y e a r s .  Among 
o ther t h in g s ,  he worked on a p lan  to  p reven t p o l lu t io n  of th e  V esles River 
w ith  th e  c h em is t ,  M arieton .
The speed and e f f ic ie n c y  w ith  which Cheysson d isp a tc h e d  h i s  t a s k s ,  
in c lu d in g  th e  c o n s t ru c t io n  of a th i r ty -k i lo m e te r  ra i lw a y  between Reims 
and Chalons in  l i t t l e  more than a y e a r ,  soon brought Cheysson1 s name to  
the  a t t e n t i o n  of Ame'de'e Bommart, th e  In spec to r-G enera l  o f F r a n c e 's  p u b l ic  
works. In  1864, when F re d e r ic  LePlay was r e c r u i t i n g  p e rso n n e l  fo r  th e  1867 
P a r is  E x h ib i t io n ,  Bommart named Cheysson as  L eP lay 's  c o l l a b o r a t o r .  Cheys­
son could n o t  f a i l  to  be impressed by the redou b tab le  LeP lay , and th e re  
followed a t e a c h e r - d i s c i p l e  r e l a t i o n s h i p  which e x e rc ised  a d e c i s iv e  i n f l u ­
ence upon th e  fo rm e r 's  l i f e  and th o u g h t.  The 1867 E x h ib i t io n  was a suc­
cess ,  and f o r  h i s  s e r v ic e s ,  Cheysson was decorated  by th e  French Legion 
o f Honor.
From 1868 to  1870, Cheysson had v a rio us  r e s p o n s i b i l i t i e s ,  in c lu d in g  
th a t  o f a t t a c h ^  to  the  S e c r e t a r i a t  o f  the Annals des Ponts e t  C haussees; 
c o n tro l  o f n a v ig a t io n  on the  Marne R iver;  and d i r e c t io n  o f  th e  i n t e r s t a -  
t io n  ra i lw a y  system . He became p ro fe s so r  of a d m in is t r a t iv e  procedure  a t  
the  Ecole des Ponts e t  Chaussees in  1868.
^ " N o t i c e  B iograph ique ,"  in  ^roile Cheysson; Oeuvres C h o is ie s , ( P a r i s :
A. Rousseau, 1911), I ,  p .  4 .
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The outbreak of the  F ra n co -P ru ss ia n  War in  1870 found Cheysson charged
w ith  the  maintenance of P a r i s 1 food supp ly . Turning h i s  eng ineering  gen ius
to  th e  m a tte r  a t  hand, Cheysson s u c c e s s f u l ly  in c re a sed  bread p ro d u c tio n
during  th e  s ieg e  o f  P a r is  by co n v e r t in g  t r a i n  s t a t i o n s  to  f lo u r  m i l l s ,
29u t i l i z i n g  locomotive engines as  a power sou rce . Only when wheat su p p l ie s
were e v e n tu a l ly  exhausted d id  P a r i s  c a p i t u l a t e .
Following the  a rm is t ic e  of Feb ruary , 1871, Cheysson agreed to  accep t
a p o s i t io n  as  fa c to ry  d i r e c to r  a t  th e  C reusot foundry of Eugene Schneider.
Schneider had met Cheysson a t  th e  P a r i s  E x h ib i t io n  in  1867, and had o f fe re d
him a p o s i t io n  as e a r ly  as  1869, b u t  Cheysson was n o t  d isposed to  accep t
i t  a t  t h a t  tim e. However, " th e  war and e s p e c ia l ly  th e  [ P a r i s ]  Commune
30had changed Cheysson's e a r l i e r  d i s p o s i t i o n s  . . . . "  On August 12, 1871, 
he took up h i s  new p o s t .
As always, Cheysson performed h i s  new d u t ie s  w ith  e f fe c t iv e n e s s  and 
d is p a tc h .  The s ig n i f ic a n c e  o f h i s  te n u re  a t  C reu so t,  however, cen te red  
upon h i s  r e l a t io n s h ip  w ith  S chn e ider . "For the  second time in  h i s  l i f e ,
31Cheysson had the r a r e  good fo r tu n e  to  work under a man of g r e a t  v i s i o n . "
As LePlay was the g re a t  re fo rm er in  th e  eyes o f h i s  d i s c ip l e s ,  Schneider 
was l e  grand p a tron  in  the  eyes o f h i s  employees. For Cheysson, th e r e f o re ,  
C reusot was a t  once a s o c ia l  and economic la b o r a to ry .  Under the  in f lu e n c e  
of Schneider, Cheysson came to  a p p re c ia te  t h a t  benef icen ce  of economic 
pa tronage  and cooperation  between employer and employees which LePlay had 
p reached . But more im portant fo r  th e  development o f economic a n a ly s i s ,
^C heysson  l a t e r  d e sc r ib ed  th e  t r i a l s  o f war p rod uc tion  in  "Le Pain 
du Sifege," which i s  included in  th e  f i r s t  volume o f  h i s  Oeuvres C h o is ie s , 
pp. 115-151.
O f )
"Notice Biographique," l o c . c i t . , p. 23.
31I b i d . , p . 24.
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Cheysson began to  work o u t ,  independen tly , a system fo r  th e  s o lu t io n  of
micro-economic problems which a n t i c ip a te d  th in g s  to  come. One of h i s
b io g rap h e rs  recorded  t h a t  b e fo re  1871, "as engineer o f b r id g e s  and
highways he had been occupied w ith  the  o p e ra tio n  of ro ad s ,  ra i lw a y s  and
c a n a ls ,  bu t no t m ining, m e ta llu rg y  or th e  production  of m achinery . I t
32
was a whole new world fo r  h im ." F o r tu n a te ly  fo r economics, t h i s  "new 
world" tu rned  Cheysson's a t t e n t i o n  to  many economic r e l a t i o n s h i p s  and p ro ­
blems in  th e  f irm .
S c h n e id e r 's  sudden d ea th  in  1874 was a severe blow to  Cheysson. When, 
a l i t t l e  l a t e r ,  h i s  w i f e ' s  a lre a d y  d e l i c a t e  h e a l th  began to  d e t e r i o r a t e  in  
th e  sm o k e -f i l le d  atmosphere os C reuso t, Cheysson decided i t  was f u t i l e  to  
rem ain. He subm itted  h i s  r e s ig n a t io n  the  same year and l e f t  C reuso t to  
r e tu r n  to  P a r i s .
Upon h i s  r e tu r n  to  the  Corps of B ridges and Highways in  1874, Cheys­
son was c o ld ly  r e c e iv e d .  As a "penance" fo r  h is  i n d u s t r i a l  escapade he 
was g iven the  unenv iab le  p o s i t io n  of subo rd in a te  eng ineer in  charge of the  
Seine, a t  Vernon, where he ag a in  served  under K rantz, h i s  f r ie n d  and f o r ­
mer c h ie f  du ring  th e  war. In ' 1877, however, he was c a l le d  in to  the  M inis­
t r y  of P ub lic  Works a s  the  new D ire c to r  of Maps and P la n s ,  a p o s i t io n  in  
which he could indu lge  h i s  t a s t e  fo r  economic s tu d ie s .  His c h ie f  d u t ie s  
in  t h i s  p o s i t io n  involved  the  c o n s t ru c t io n  of n a t io n a l  and r e g io n a l  maps 
and th e  c o l l e c t io n  and p r e s e n ta t io n  o f  v a r io u s  t r a n s p o r t  s t a t i s t i c s .
While a t ta c h e d  to  the  M in is t ry ,  Cheysson e d ited  twelve volumes of the
32I b i d . , p . 23.
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B u l le t in  de S t a t i s t i q u e  e t  de L e g is la t io n  comparers and t h i r t e e n  volumes
33of th e  Albums de S t a t i s t i q u e  g raph ique .
According to  Cldment Colson, Cheysson1s s t a t i s t i c s  reg a rd in g  the
o p e ra t io n  of th e  French r a i l r o a d s  and h i s  method of p re s e n t in g  them were
extrem ely  u se fu l  in  i l l u s t r a t i n g  the a b su rd i ty  o f  government rec lam atio n
34schemes which proposed equal trea tm en t fo r  a l l  l i n e s .  Comparisons of
revenue and c o s t  d a ta  fo r  each l in e  rev ea led  which were economical and
could be extended so a s  to  p r o f i t  both the  companies and the  s t a t e ,  and
which l in e s  should have been r e s t r i c t e d  because they  a lre a d y  p laced  exces-
35s iv e  burdens upon tax p a y e rs .
g o
R e g re t ta b ly ,  th ese  volumes were no t a c c e s s i b l e .  I t  seems, however, 
t h a t  Cheysson 's performance in  connection w ith them was more o f  an exer­
c i s e  in  ap p lied  s t a t i s t i c s  than an a n a l y t i c a l  perform ance [See Cheysson*s 
"Note sur l"Album de S t a t i s t i q u e  graphique de 1879 ,"  Annales des Ponts e t  
C haussees. Memoirs e t .Documents, 5 th  S e r . ,  XVIII (O ctober, 1879), pp. 
261-264]. Colson g iv es  t h i s  impression in  h is  b iog raphy  of Cheysson 
[ l o c . c i t . , p .  162], The o v e ra l l  importance of Cheysson1s e d i to r s h ip  of 
th e se  volumes should n o t  be overlooked, however. P a r t i c u l a r l y  in  the  
Albums, Cheysson began to  i l l u s t r a t e  the  f r u i t f u l n e s s  o f  an a n a l y t i c a l  
approach which i n t e r p r e t s  masses of complex s t a t i s t i c a l  da ta  by means of 
r e l a t i v e l y  sim ple geom etric  diagrams—an approach which l a t e r  led  to  th e  
c o n s t ru c t io n  of a g e n e ra l  a n a ly t i c a l  method, which Cheysson c a l le d  "geo­
m e tr ic  s t a t i s t i c s " .
^ C o ls o n ,  lo c . c i t , ,  p .  163.
35 In o rder  to  s t im u la te  ra i lw ay  c o n s t ru c t io n  in  France a f t e r  1842, 
th e  French government s e t  up c e r t a in  su b s id ie s  and gua ran tee  arrangem ents 
whereby i t  would make up the  d e f i o i t s  of u n p ro f i ta b le  companies in  add i­
t io n  to  g u a ran tee in g  i n t e r e s t  payments on a l l  com panies' bonded indeb ted ­
n e ss .  Since some companies could not ope ra te  p r o f i t a b l y ,  e s p e c ia l ly  a f t e r  
a new wave of ra i lw ay  c o n s t ru c t io n  in  1871, th e  S ta te  d id  come to  own 
se v e ra l  l i n e s .  For a w hile  i t  was a ques tion  o f  whether or n o t  th e  S ta te  
should own a l l  th e  l i n e s ,  b u t  the  government s h ie d  away from th e  huge 
f i n a n c i a l  t r a n s a c t io n s  t h i s  would invo lve . In  1883 a new arrangement was 
made under which th e  gu a ran tee s  continued in fo r c e  b u t  p r o f i t s  were to  be 
shared  by the  companies and the  S ta te  [See L. C. A. Knowles, Economic 
Development in  th e  N ine teen th  Century (London: George Routledge & Sons, 
1936), pp. 2 1 2 -2 1 4 .]
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Of Cheysson, the s t a t i s t i c i a n ,  Colson no tes  t h a t  " in  th e se  m a t te r s ,
he was always th e  a p o s t le  o f  th e  most r ig o ro u s  and exac t  methods; in  h i s
numerous pamphlets and l e c tu r e s  he c o n t in u a l ly  recommended and employed
.,36s t a t i s t i c a l  d a ta . "  He was a member o f  th e  P a r i s  S t a t i s t i c a l  S o c ie ty  and 
th e  I n te r n a t io n a l  S t a t i s t i c a l  I n s t i t u t e ,  having served  as p re s id e n t  o f th e  
former in  1881.
Cheysson1 s most im p ress iv e  a n a l y t i c a l  work, "La S t a t i s t i q u e  geom etr i-  
q u e ,"  f i r s t  appeared in  p r i n t  in  1887, a lthough  the  same id eas  had been 
p re sen te d  b e fo re  the  S o c ie te  de S t a t i s t i q u e  de P a r i s  in  1885 and b e fo re  
th e  Bordeaux Conference on T ech n ica l  Education  in  1886. The year 1887 
a ls o  saw the end of th e  B u l l e t i n  de S t a t i s t i q u e  e t  de L e g is la t io n  compare'es, 
and a r e - d i r e c t i o n  of C heysson 's  a c t i v i t i e s .  F ree  from many te c h n ic a l  
d u t ie s  a f t e r  1887, Cheysson p r o g r e s s iv e ly  turned  h i s  a t t e n t i o n  to  s o c ia l  
q u e s t io n s ,  with which he came i n to  more f re q u e n t  c o n ta c t .  He remained 
w ith  the  Corps o f  Bridges and Highways, however, g rad u a l ly  r i s i n g  to  the  
rank  of In sp ec to r-G en era l,  f i r s t  c l a s s ,  in  1898. In 1902, w hile  s t i l l  in  
th e  p u b l ic  s e rv ic e ,  Cheysson was named D ire c to r  o f th e  ^co le  des Ponts e t  
Chaussees.
The r e s t  o f  Cheysson's m u l t i - f a c e te d  c a re e r  need not u n n e c e ssa r i ly  
d e ta in  u s .  He had been a p p o in ted  p ro fe s so r  of p o l i t i c a l  economy a t  the  
Ecole l i b r e s  des Sciences p o l i t i q u e s  in  1882; and in  1885 he accepted  a 
c h a i r  in  p o l i t i c a l  economy a t  th e  Ecole des Mines. He held  both academic 
p o s i t io n s  concu rren tly  fo r  many y e a r s .  In  1890, Cheysson published  a 
s t a t i s t i c a l  a n a ly s is  o f  100 fam ily  budgets  c o l le c te d  by Le P lay  and h i s
■^Colson, l o c . c i t . , p .  166.
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37f o l lo w e rs ,  which achieved fo r  the  au thor a c e r t a i n  measure o f fame, pa r­
t i c u l a r l y  the  fo llow ing  year when i t  earned him th e  Montyon S t a t i s t i c a l  
P r iz e ,  awarded a n n u a l ly  by th e  Academy of Sciences o f th e  French I n s t i t u t e .
A complete l i s t  of Cheysson1s a c t i v i t i e s  a lm ost d e f ie s  d e s c r ip t io n .
He was a man of such d iv e rs e  i n t e r e s t s  and t i r e l e s s  e n e rg ie s  t h a t  h i s  
p resen ce  and d i r e c t i o n  touched many a re a s .  He was e le c te d  p r e s id e n t  of 
the  French Geography S o c ie ty  in  1896; became a member of th e  p r e s t ig io u s  
Academy of Moral and P o l i t i c a l  Sciences o f the French I n s t i t u t e  in  1901; 
and was chosen p r e s id e n t  o f  the  French A g r ic u l tu r a l  S oc ie ty  in  1903, 
p a r t i c u l a r l y  fo r  h i s  e f f o r t s  in  combatting the  p h y l lo x e ra , or v in e  b l i g h t ,  
which th re a te n e d  the  f u tu re  of French v i n i c u l tu r e .  In  a d d i t io n  to  r e p r e ­
se n t in g  France a t  many n a t io n a l  and in te r n a t io n a l  c o n fe ren c es ,  Cheysson 
was one of the  founders of the  Mus^e S o c ia l ,  a Commander in  th e  French 
Legion -of Honor, one of the  most a rd en t  su p p o rte rs  o f the  A l l ia n c e  fo r  
S o c ia l  Hygiene, and th re e  tim es p re s id e n t  of the  S o c ie te  I n t e r n a t io n a l e  
des E tudes P ra t iq u e s  d'Economie S o c ia le ,  which had been founded by LePlay 
in  1856. He d ied  in  the  Swiss A lps , a t  Leysin, in  1910.
Cheysson*s form al t r a i n in g  in  economics rem ains somewhat o f  a mys­
t e r y .  He was f a m i l i a r  w ith  th e  w r i t in g s  of the inconsp icuous Henri Bau- 
d r i l l a r t ,  and indeed , p robably  s tud ied  under him a t  the  Ecole des Ponts 
e t  Chaussees; b u t  th e  a n a l y t i c a l  economics taugh t in  F rance in  th e  1850 's
c o n s is te d  o f  l i t t l e  more than  J .  B. Say and F re d e r ic  B a s t i a t .  References
to  th e  l a t t e r  and to  Sismondi a r e  f requ en t throughout C heysson 's  e a r ly  
economic w r i t in g s .  An o u t l in e  of the  course in  i n d u s t r i a l  economy which
^ E .  Cheysson, and A. Toque, "Les Budgets comparees des c e n t  Mono- 
g ra p h ie s  de f a m i l le  p u b l ic s  d 'a p r e s  un Cadre uniforme dans Les O uvriers  
europ^ens e t  Les O uvriers des deux Mondes,"  B u l l e t in  de 1*I n s t i t u t  in te r n a ­
t i o n a l  de S t a t i s t i q u e ,  V, Book 1 (1890), pp. 1-157.
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Cheysson taugh t a t  t h e  Ecole des Mines r e v e a l s  some f a m i l i a r i t y ,  and d is -
38agreem ent, w ith  R ic a rd o 's  theory of r e n t  and M althus1 theory  o f wages.
He was probably  acqua in ted  with Adam Smith on ly  through Say. Some minor 
re fe re n c e s  to  Wilhelm Roscher do t C heysson 's  w r i t in g s ,  in d ic a t in g  an aware­
ness of th e  German H is to r i c a l  School. A lso  mentioned on se v e ra l  occasions 
i s  the  I t a l i a n ,  P e l le g r in o  Rossi, who ta u g h t  a t  th e  College de F rance .
From a m ethodological s ta n d p o in t ,  Le P l a y 's  in f lu e n c e  on Cheysson is  
39unm istakeable . Beyond LePlay, o f c o u rse ,  l i e s  the  whole French p o s i t i ­
v i s t  t r a d i t i o n  of Condorcet, Saint-Sim on, and Comte. Among o th er  contem­
p o r a r i e s ,  Cheysson was perhaps t a n g e n t i a l l y  in f lu en ced  by Paul Leroy- 
B eau lieu , who i s  c i t e d  o f ten ,  ^mile L ev asseu r ,  H ippolyte  and F rede 'r ic  Passy, 
Clement J u g la r ,  Joseph G arnier, A lf red  Jou rdan , l£mile de Laveleye, A lfred 
Neymarck, Paul Cauwes, and A lfred de F o v i l l e ,  a l l  of whom r a t e  m ention in 
one p lace  or a n o th e r .  But as fa r  a s  th e  p u re ly  s c i e n t i f i c  a sp e c ts  of eco­
nomics, Cheysson a p p a re n t ly  received  l i t t l e  exposure to  n in e te e n th -c e n tu ry  
economic t h e o r i s t s ,  e i t h e r  in France or a b ro ad ,  a t  l e a s t  b e fo re  1885.^®
At f i r s t  b lu sh ,  the  questionmark o f  Cheysson 's  economic l in e a g e  i s  
augmented by the  f a c t  th a t  d e sp i te  h i s  command of c e r t a in  economic to o ls  
developed by Cournot and o th e rs ,  he adm its  no t  having read  t h e i r  works
^"Programme du Cours d'Economie i n d u s t r i e l l e ,  p ro fe s se  a l 'E c o le  
n a t io n a le  su p e r ieu re  des Mines," Annals des M ines. Memoirs (January- 
February , 1889), pp . 294-295.
39According to  LePlay, the method o f  in q u iry  which held  the  most pro­
mise fo r  the  s c i e n t i f i c  advancement o f s o c i a l  sc ience  W3s'the "monograph," 
or fam ily  budget s tu d y , which c o n s i s t s  in  the  p a in s ta k in g ly  in te n s iv e  inves­
t ig a t i o n  o f a l im ite d  number of in d iv id u a l  c a se s ,  each considered  in  the 
t o t a l i t y  of i t s  m oral,  s o c ia l ,  and c u l t u r a l  environm ent.
^ I t  i s  cu rious  th a t  among Cheysson 's  w r i t in g s  examined by t h i s  wri­
t e r  the only r e fe re n c e  to  John S tu a r t  M il l  i s  to  M i l l ' s  Logic r a t h e r  than 
h i s  P r i n c ip l e s .
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u n t i l  a f t e r  he had developed h i s  a n a l y t i c a l  system and p resen ted  i t  b e fo re  
th e  S oc ie ty  de S t a t i s t i q u e  de P a r i s ,  in  1 8 8 5 .^  Closer a n a ly s is  r e v e a l s ,  
however, th a t  Cheysson1s a p p l i c a t io n  of c e r t a in  a n a l y t i c a l  to o ls  to  the  
so lu t io n  of economic problems w ithou t knowledge of preceding t h e o r e t i c a l  
c o n tr ib u t io n s  i s  no t o v e r ly  s u r p r i s in g .  The c o n tr ib u t io n s  of an o th e r  
French eng ineer, J u le s  D upuit ,  a r e  based on a s im ila r  c l a i m .^  In many 
r e s p e c t s ,  Dupuit*s t h e o r e t i c a l  work advanced t h a t  of Cournot, even though 
Dupuit was unaware o f  C o u rn o t 's  work. In s te a d ,  he was led  to th e  form ula­
t io n  of c e r ta in  economic to o l s  through th e  demand of th e  eng ineering  pro­
f e s s io n .  In s im ila r  f a s h io n ,  Cheysson, by h i s  own testim ony, developed 
a number o f m athem atical models in  o rder to  so lve  c e r t a in  problems which 
ro s e  from the ex ig e n c ie s  o f  h i s  p ro fe s s io n .
Cheysson1s ignorance  of im portant t h e o r e t i c a l  advances developed in  
th e  n in e teen th  cen tu ry  i s  l e s s  than shocking in  view of the s t a t e  o f form al 
economic i n s t r u c t io n  in  France  p r io r  to  1878. U n t i l  t h a t  y ear ,  p o l i t i ­
c a l  economy was ta u g h t  on ly  in  the  h ig h e s t  te c h n ic a l  and c u l t u r a l  s c h o o ls ,  
such as the  iScole des Ponts e t  Chaussees, the  C onserva to ire  des A r ts  e t  
M e tie rs ,  and the  C ollege  de F rance . A ll  of the  in s t r u c to r s  in  th e se  
schools were members o f  t h a t  orthodox group of economists who belonged to  
th e  French I n s t i t u t e  and p ro fe s se d  the l ib e r a l i s m  of Smith and S a y . ^
T heir  f a i l u r e  to  a c c e p t  and to  b u i ld  upon the  t h e o r e t i c a l  c o n tr ib u t io n s  o f
^ L e t t e r  of Emile Cheysson to  L^on W alras, May 26, 1886, in  C orres­
pondence, I I ,  pp. 128-129. A t r a n s l a t i o n  of th e  Walras-Cheysson c o r r e s ­
pondence i s  appended to  "S e lec te d  W ri t in g s ,"  su p ra , n. 17.
42Ekelund, og. c i t . , p .  19.
See Henri St-M arc, Etude su r  l 'E nseignem ent de l'Economie p o l i t i q u e  
dans le s  U n iv e rs i t^ s  d 'A llem agne e t  d 'A u tr ic h e  (P a r is :  Larose e t  F o rc e l ,  
1892), p .  121; and i n f r a , Ch. I I .
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th e  "unorthodox" Cournot, Dupuit, and Walras i s  in d ic a t iv e  o f the  kind 
of s ta g n a t io n  and in d i f f e r e n c e  which c h a ra c te r iz e d  so much of French eco­
nomics in  th e  n in e te e n th  c e n tu ry .  As Schumpeter has observed , " they  sim-
44p ly  d id  no t  ca re  fo r  th e  p u re ly  s c i e n t i f i c  a s p e c t s  o f our s u b j e c t . "
In view of th e se  f a c t s ,  i t  i s  no t s u r p r i s in g  t h a t  most o f the  p la u d i t s  
fo r  peak perform ances in  France have gone to  m athem atic ians ( e . g . ,  Cournot, 
A u p e t i t )  or to  eng in eers  ( e . g . ,  I sn a rd ,  D u p u it) ,  r a t h e r  than p ro f e s s io n a l  
econom ists , w ith  the  excep tion  of Walras, who was c e r t a i n l y  no member of 
the  economic orthodoxy in  France.
Thus Cheysson1s most s i g n i f i c a n t  t h e o r e t i c a l  c o n tr ib u t io n s  emerged 
in  an environment h o s t i l e  to  the  a n a l y t i c a l  a s p e c ts  o f  economics, and t h i s  
acco un ts  somewhat fo r  th e  misguided a t t e n t i o n  accorded Cheysson in  h i s  
l i f e t i m e .  Perhaps Cheysson would p r e f e r  to  be remembered a s  a s o c ia l  r e ­
former r a t h e r  than  as  an economic t h e o r i s t .  He a d m it te d ly  desp ised  the  
" a b s t r a c t  sp e c u la t io n s"  o f the  deductive  method. But t h i s  does n o t d im in ish  
th e  s ig n i f ic a n c e  of h i s  a n a l y t i c a l  c o n tr ib u t io n s  nor does i t  j u s t i f y  the  
i n s u f f i c i e n t  a t t e n t i o n  he has so f a r  rece iv ed  a t  the  hands of o th e r  eco­
n o m is ts .  I t  i s  hoped t h a t  t h i s  re s e a rc h  w i l l  c o n t r ib u te  to  an unders tand­
ing and r e c o g n i t io n  o f those  c o n tr ib u t io n s .
^ S c h u m p e te r ,  .op. c i t . , p . 841.
CHAPTER II
CHEYSSON AND THE INTELLECTUAL MILIEU 
The S ta te  of Economics in  N ine teen th -C en tu ry  France
I t  i s  e x tra o rd in a ry  th a t  a coun try  which has t r a d i t i o n a l l y  spawned
l i t e r a r y ,  a r t i s t i c  and s c i e n t i f i c  g i a n t s  cou ld , a t  the  same tim e , have
t r e a te d  i t s  g i f t e d  c h ild ren  so b a d ly .  In  economics, Schumpeter i s  reputed
to  have sa id  t h a t  of the  w o r ld 's  fou r  g r e a t e s t  econom ists , th re e  were 
1
French. He might have added t h a t  two of th e  th re e  were e i t h e r  ignored
2
or t r e a te d  sham efully  by t h e i r  countrymen du ring  t h e i r  l i f e t i m e s .  Peak 
achievements in  French t h e o r e t i c a l  economics, a f t e r  the  R evo lu tion , were 
always e f f e c te d  in  s p i t e  of a predom inant i n t e l l e c t u a l  atmosphere an tag ­
o n i s t i c  to  inn ova tio n . This i s  c e r t a i n l y  t r u e  of Cournot, Dupuit, and 
W alras. I t  i s  a ls o  t ru e  of Cheysson, who, u n l ik e  the  o th e r s ,  never swam 
com plete ly  o u ts id e  the mainstream of French orthodoxy, b u t  n e v e r th e le s s ,  
ven tured  beyond the  shallow s, and in  so do ing , made s i g n i f i c a n t  co n tr ib u ­
t io n s  to  the  development of economic th e o ry ,  p a r t i c u l a r l y  in  th e  app lied  
f i e l d s .
The e n t i r e  n in e tee n th  cen tu ry  r e p r e s e n ts  an i n t e r e s t i n g  p e rio d  in 
th e  h i s t o r y  of economic id e a s ,  no t  only  fo r  the  r ic h n e s s  of in d iv id u a l
1
See P. A. Samuelson, "Economists and the  H is to ry  of I d e a s ,"  Ameri­
can Economic Review, L I I ,  No. 1 (March, 1962), pp. 3 -4 . The th re e  were: 
Quesnay, Cournot, and W alras. Presumably, A lfred  M arshall was the  fo u r th .
2
Cournot was simply ignored p r i o r  to  h is  r e s u r r e c t io n  a t  the  hands 
of Jevons and W alras. The l a t t e r  was, o f  co u rse , denied a teach ing  p o s i­
t io n  in  France and forced to  seek l e s s  h o s t i l e  surroundings fo r  the  d i s ­
sem ination  o f h is  id ea s .
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c o n tr ib u t io n s ,  but fo r  th e  emergence o f major t re n d s  as  w e l l .  Roughly
speaking , the beg inn ing  o f  th e  cen tu ry  marked the  accep tance  and d issem in -
3
a t i o n  of c la s s i c a l  l i b e r a l i s m  throughout Europe and the  United S t a te s ;  
i t s  end marked the g e n e s is  o f  n e o -c la s s ic ism  and the  r i s e  of m arg inal u t i l ­
i t y  theo ry . In between, M3rx and the  Utopian S o c i a l i s t s  were a t  work.
Cheysson r e p re s e n ts  somewhat o f  a t r a n s i t i o n a l  f ig u re  in t h i s  p a t t e r n .
Though no t as extreme a s  some, he was a l i b e r a l  in  the c l a s s i c a l  se n se ,
and v i o le n t ly  opposed to  so c ia l is m .  But a t  the  same time, he showed, on
a t h e o r e t i c a l  l e v e l , some o f  the  in n o v a tio n a l  s p i r i t  a s so c ia te d  w ith  neo­
c l a s s i c a l  economics. For example, he made mathematics a v i t a l  p a r t  of 
h i s  economic a n a ly s i s  even though i t  was no t fa sh io n ab le  to  do so in  
France .
An understanding  o f  th e  i n t e l l e c t u a l  environment in  which Cheysson 
developed h is  ideas  i s  e s s e n t i a l  to  a r e a l i s t i c  assessm ent of h is  impact 
(o r  lack of i t )  on econom ics. T h ere fo re , t h i s  ch ap te r  reviews t h a t  e n v i r ­
onment a s  a preamble to  th e  c r i t i c a l  e v a lu a t io n  o f  Cheysson's id ea s  which 
fo l lo w s .
The Performance o f  C l a s s i c a l  L ib e ra l ism
Although the n in e te e n th  cen tu ry  saw the  s p i r i t  of in d iv id u a l  l i b e r t y  
which in sp ired  the  French R evo lu tion  r a p id ly  d e t e r io r a t e  in  the French 
p o l i t i c a l  a rena , th e  same s p i r i t  persevered  in  th e  creed of economic l i b e r ­
a l ism  which descended from Adam Smith. From th e  French s ta n d p o in t ,  the 
forem ost spokesman o f  c l a s s i c a l  l ib e r a l i s m  in  th e  e a r ly  1800's was J .  B.
% o r which a l a r g e  p a r t  of th e  r e s p o n s i b i l i t y  must go to  J .  B. Say, 
th e  French p o p u la r iz e r  o f  Adam Smith (but no t m erely so ) ,  whose T ra i te / 
d ' e'conoroie p o l i t i q u e  (1803) enjoyed tremendous tex tbook success on the  
c o n tin e n t  and e s p e c i a l l y  in  the  United S ta te s .
27
Say, F r a n c e 's  f i r s t  academic te a c h e r  of economics, i n i t i a l l y  a t  th e  Con­
s e r v a to i r e  N a tio n a l  des A rts  e t  Me'tiers (1819), and l a t e r  a t  th e  C ollege 
de France^ (1830). The combination of F ra n c e 's  p r e d i s p o s i t io n  to  in d iv id ­
ual freedom and S a y 's  e a r ly  supremacy in  the  formal i n s t r u c t i o n  o f  econo­
mics looms la r g e  in  the  development of French economics th ro ugh ou t the 
n in e te e n th  century."*
The t r a d i t i o n  begun by Say remained s tro n g  fo r  more than  a hundred 
y e a r s ,  so much so  t h a t  c l a s s i c a l  l ib e r a l i s m  a t t r a c t e d  more fo l lo w e rs  and 
perseve red  lon ger  in  France than  in  any o th e r  country on th e  c o n t in e n t .
Say was succeeded in  h is  c h a ir  a t  th e  College de France by  th e  I t a l i a n ,  
P e l le g r in o  R o ss i ;  R ossi by Michel C h ev a lie r ,  the well-known f r e e - t r a d e r  
and sometime Sain t-S im onian ; C hevalie r  by h i s  son -in - law , Paul Leroy-
B eau lieu , e d i to r  o f the  Economiste F rangais  and contemporary o f  Cheysson.
6
Haney's d e n ia l s  to  the  c o n tra ry ,  th e se  men formed the  co re  o f  a " sc h o o l ,"  
in  th e  Schum peterian sense , and w h ile  they c o n tr ib u ted  l i t t l e  of s i g n i f i ­
cance to  economic th eo ry ,  the  success io n  from Say to  L eroy-B eau lieu  is  
im portan t because  i t  was "a su ccess io n  in  s p i r i t  and d o c t r in e ." ^  As the
4According to  Schumpeter, "The College de France i s  n e i th e r  a c o lleg e  
nor a g rad u a te  school in  the  American sense , though somewhat more l ik e  
the  l a t t e r  than  th e  former. Appointment to  a c h a ir  i s  an honor t h a t  s p e l l s  
r e c o g n i t io n  of th e  a p p o in te e 's  lead in g  p o s i t io n  r a th e r  than  th e  opportun­
i t y  f o r  i n s p i r i n g  and d i r e c t i n g  r e s e a rc h .  L ec tu res  a re  ad d re ssed  to  a wide 
p u b l ic  and sometimes a re  (or w ere)frequen ted  by le  monde. "  [op . c i t . ,  p .  496 n.
5
In t h i s  r e s p e c t ,  Lamontagne was c e r t a i n l y  c o r r e c t  in  n o t in g  t h a t  "we 
must go back to  Say i f  we want a f u l l  exp lan a tion  o f  th e  t ren d  which econo­
mic th eo ry  has follow ed in  . . . [F ra n c e ] ."  [Maurice Lamontagne, "Some 
French C o n tr ib u t io n s  to  Economic Theory," Canadian Jo u rn a l  o f  Economics and 
P o l i t i c a l  S c ien c e , X III  (November, 1947), p .  523].
6
Haney, l o c . c i t . , p . 846.
7
Schumpeter, _££. c i t . , p . 497.
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su c c e ss io n  con tinu ed , however, the  d o c tr in e  became more dogm atic , p a r t i ­
c u l a r ly  a f t e r  1850. R e f le c t in g  th e  in f luence  of Dunoyer and B a s t i a t ,  the  
French l i b e r a l s  of the  l a t t e r  h a l f  of the  n ine teen th  c e n tu ry  became decided­
l y  more o p t im i s t i c ,  and r e j e c t e d  those  p a r t s  of E n g lish  c la s s ic i s m  which 
were b a s i c a l l y  p e s s im is t i c ,  such a s  R icard ian  r e n t  th e o ry ,  M althusian  pop­
u l a t i o n  th eo ry ,  and the  wages-fund d o c tr in e .  While th e  " su c c e ss io n  in  
s p i r i t  and d o c t r in e "  which began w ith  Say was l i t t l e  i n t e r r u p te d ,  th e  major­
i t y  o f  French econom ists a f t e r  1850 remained l i b e r a l  on ly  in  th e  l a i s s e z -
f a i r e  sen se , so much so t h a t  l a i s s e z - f a i r e  became a r a t i o n a l  p r i n c i p l e
8
r a t h e r  than  a r u l e  of a r t .  Moreover, th e  in c reas in g  p o p u la r i ty  of s o c ia l ­
i s t  d o c t r in e s  among the  workers o f France provided an a d d i t i o n a l  r a is o n  
d* e t r e  fo r  th e  " o p t im is t ic "  school and a powerful cohesive  in f lu e n c e  upon 
i t s  members.
E x c lu s iv en ess  o f French Economics a f t e r  1850
Under t h i s  form of se lf-im posed  orthodoxy, the  " o p t im is t s "  soon a t ­
ta in e d  a p o s i t io n  o f  hegemony which f a i l e d  to meet any s e r io u s  o p p o s i t io n ,  
on th e  n o n - s o c i a l i s t  f r o n t ,  p r i o r  to  1870. S ig n i f ic a n t ly ,  b u t  n o t  su r­
p r i s i n g l y ,  they  c o n tro l le d  th e  Jo u rn a l  des Economistes, founded in  1842; 
th e  new d ic t io n a r y  of p o l i t i c a l  economy and the p u b l is h in g  house o f Guil- 
laum in; th e  c e n t r a l  p r o f e s s io n a l  o rg a in za t io n  in  P a r i s  ( i . e . ,  th e  Soci^ td  
d'Economie P o l i t i q u e ) ;  the  C ollege  de France; and o th e r  i n s t i t u t i o n s ,  "as 
w e ll  a s  most o f  th e  p u b l i c i t y — so much so th a t  t h e i r  p o l i t i c a l  o r s c i e n t i f i c
g
opponents began to  s u f f e r  from a p e rsecu t io n  complex."
8L u ig i  Cossa, In t ro d u c t io n  to  the  Study of P o l i t i c a l  Economy, t r a n s .  
Louis Dyer (London: Macmillan & Co., 1893), p . 368.
^Schumpeter, c i t . , p. 841.
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In two im portant r e s p e c t s  the  success of th e  P a r i s  Group, or op tim is­
t i c  s c h o o l ,  was due to  p e c u l i a r ly  French re a so n s .  In  th e  f i r s t  p la c e ,  the 
French e d u ca tio n a l  system, s in c e  the time of Napoleon, has always been 
un iq u e , and among i n s t i t u t i o n s  with u n iv e r s i ty  s t a t u s ,  economics had no 
p la c e  p r i o r  to  1878. Such i n s t r u c t i o n  as did e x i s t  took p la c e  o u ts id e  of 
th e  u n iv e r s i t y  system, in  th e  College de France, fo r  example, which 
n e i t h e r  educated d i s c ip l e s  nor a t t r a c t e d  re g u la r  s tu d e n ts ;  or in  th e  tech ­
n i c a l  sch o o ls .  Among the  l a t t e r  th e re  were c h a i r s  o f  p o l i t i c a l  economy a t  
th e  Ecole  des Ponts e t  Chaussdes, th e  l£cole des Mines, th e  C o n se rva to ire  
des A r ts  e t  des M e tie rs ,  th e  ]£cole des hau tes  Etudes com m erciales, and the  
^ c o le  l i b r e  des Sciences p o l i t i q u e s .  The l a t t e r  was somewhat more impor- 
t n a t  than  the  o th e rs  b u t  was founded as  l a t e  as  1872. Before  1878, a l l  of 
th e s e  c h a i r s  were s ta f f e d  by members of the  economic orthodoxy, thus g iv ­
ing  th e  P a r is  Group an e f f e c t i v e  monopoly of formal academic in s t r u c t i o n  
10
i n  economics.
In  the  second p la c e ,  a s  th e  home of F ra n c e 's  i n t e l l e c t u a l  e l i t e ,  the  
P a r i s  I n s t i t u t e  was a major f a c to r  in  the  d i r e c t io n  o f  a l l  o f  the  sc ien c es ,  
in c lu d in g  economics. E s s e n t i a l l y ,  th e  I n s t i t u t e  was a c e n t r a l  o rg a n iz a t io n  
composed of d i f f e r e n t  academies in v a r io u s  f i e l d s  o f s c ie n c e .  P o l i t i c a l  
economy was included in  th e  Academy of Moral and P o l i t i c a l  S c ien ces , which, 
in  th e  n in e te e n th  cen tu ry , rep re se n te d  a kind of " c lo sed  shop ,"  in s o fa r  as 
no unorthodox members were allowed to  th re a te n  the  dominant p o s i t io n  o f  the 
P a r i s  Group w ith in  th e  Academy. Membership in  the  I n s t i t u t e  was e l e c t i v e ,  
and new members were c a r e f u l ly  rece ived  only upon th e  d e a th  o f a former
"^In 1878 a se r io u s  t h r e a t  to th e  exc lu s iveness  of th e  P a r i s  Group 
began to  mount fo llow ing  th e  in c lu s io n  of economics i n s t r u c t i o n  in  the  Fac­
u l t i e s  of Law o f  the  u n iv e r s i t y  system. [See C harles  Gide, "The Economic 
Schools and the  Teaching o f P o l i t i c a l  Economy in  F r a n c e ,” P o l i t i c a l  Science 
Q u a r te r ly » V, No. 4 (December, 1890), pp. 630-634j .
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member. The o f f i c i a l  duty of the  I n s t i t u t e  was a p p a re n t ly  t h a t  of promo­
t in g  and encouraging s c h o la r ly  ach ievem ents , and to  t h a t  end, i t  sponsored 
numerous com petit ive  essays and r e s e a r c h e s .  So p r e s t ig io u s  was re c o g n i t io n  
by the  I n s t i t u t e  t h a t ,  w ith  few e x c e p tio n s ,  a l l  of F ra n c e 's  most b r i l l i a n t  
young minds turned  t h e i r  e f f o r t s  in  t h i s  d i r e c t i o n .  Thus, the  P a r i s  Group 
was a b le  to  m ain ta in  the e x c lu s iv en ess  of French economics and to  shape 
economic though t, " d i r e c t l y  by the s u b je c t s  a ss ig ned  fo r  com petit ive  
p r iz e  essays and i n d i r e c t l y  by the somewhat one-s ided  views which govern 
f i n a l  awards, so t h a t  the very  s o lu t io n s  looked fo r  in  advance [w ere]  
e v o k e d . F r o m  t h i s  s ta n d p o in t ,  th e  I n s t i t u t e ,  d e s p i te  i t s  p r e s t i g e ,  i t s  
l o f ty  i d e a l s ,  and i t s  eminent membership, d id  much to  r e t a r d  the  develop­
ment of French economics in  the  n in e te e n th  c e n tu ry .  The economists of the 
I n s t i t u t e  showed no t a s t e  fo r  the  a n a l y t i c a l  a sp e c ts  of economics. Many, 
i f  no t most, of them were su ccess fu l  men o f  a f f a i r s ,  and "owing p a r t l y  to  
the  p r a c t i c a l  tu rn  o f t h e i r  minds and t h e i r  too e x c lu s iv e  c o n ce n tra t io n  
upon economic p o l ic y ,  they lacked i n t e r e s t  in  p u re ly  s c i e n t i f i c  q u e s t io n s
and were in  consequence a lm ost wholly s t e r i l e  as  reg a rd s  a n a ly t i c  ach ieve- 
12m ent."  Moreover, the g ro u p 's  d o c t r in e  seemed to  be in s p i r e d ,  " l e s s  by
a t r u l y  s c i e n t i f i c  s p i r i t  than by a p re d e te rm in a t io n  to  j u s t i f y  th e  e x i s t -
13ing order of th in g s ."
The predominance of members of the  economic orthodoxy in  the  educa­
t io n a l  system cannot s ing lehandedly  accou n t fo r  the  u n in te r ru p te d  c o n tin ­
u i ty  of the  o p t im is t ic  schoo l, for s e v e ra l  s tu d e n ts  of the  t e c h n ic a l
■^Cossa, 0 £ . c i t . , p . 369.
12Schumpeter, <og. c i t . , p .  497.
13 C harles Gide, P o l i t i c a l  Economy, American t r a n s l a t i o n  from 3rd 
[1913] e d i t io n  of the  Cours d'Economie p o l i t i q u e  (New York: D. C. Heath 
& Go.) , p , 20.
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schoo ls  made n o tab le  t h e o r e t i c a l  c o n tr ib u t io n s  to  economics. Scho larly  
achievements which did  n o t r e c e iv e  th e  sa n c t io n  o f  the  I n s t i t u t e ,  however, 
simply were no t accep ted . As Gide has p o in ted  o u t ,  those  French economists 
who dared v en tu re  beyond th e  economic orthodoxy in to  the  realm  of pure 
th eo ry  were ignored . With few e x c e p tio n s ,  th ese  " h e r e t i c s "  remained v i r ­
t u a l l y  unknown in  t h e i r  n a t iv e  land , r e c e iv in g  " ta rd y  re c o g n i t io n  only 
when a t  l a s t  d iscovered  by f o r e i g n e r s . " ^
D esp ite  h i s  membership in  th e  I n s t i t u t e  and h i s  sympathy fo r  the  po l­
i t i c s  o f the  P a r i s  Group, Cheysson moved on a somewhat h igh er  p lane  and 
tu rned  in  a c re d i ta b le  perform ance a s  reg a rd s  a n a ly t i c  achievem ent. There 
rem ains , however, a r e a l  q u e s t io n  a s  to  whether f u r th e r  in v e s t ig a t io n s  in to  
t h e o r e t i c a l  economics by Cheysson were n o t  s t i f l e d  by French orthodoxy and 
the  I n s t i t u t e .
P o l i t i c s  of the  P a r is  Group
We must pause, however b r i e f l y ,  to  d isc u ss  th e  p o l i t i c s  o f the  o p t i ­
m is t ic  school, fo r  i t  was p o l i t i c a l  r a t h e r  than  t h e o r e t i c a l  c o n s id e ra tio n s  
t h a t  so dominated t h e i r  thought and t h e i r  u t te r a n c e s .  I t  has a lre ad y  been 
mentioned t h a t  they were l a i s s e z - f a i r e  in  the  extreme sen se . In p a r t  th i s  
was because of a r i s i n g  t ren d  of so c ia l is m  in  Europe and e s p e c ia l ly  in  
F rance , bu t  more fundam entally  because  of a continued b e l i e f  in  n a tu ra l  
law and the  conv ic tion  t h a t  s o c i a l  e v i l s  were the  r e s u l t  of in te r f e r e n c e
^ D u p u i t  was a s tu d e n t  a t  th e  Ecole des Ponts e t  Chaussees; Walras, 
a t  th e  Ecole des Mines.
^ G id e ,  P o l i t i c a l  Science  Q u a r te r ly , V (1890), p . 607. Among those 
mentioned by Gide in  t h i s  r e s p e c t  a r e  C o n d il la c ,  Dupuit and Cournot.
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16or non-conformity w ith  the  n a tu r a l  o rd e r .  A l l  d ig re s s io n s  from a very  
r i g i d  orthodoxy were viewed a s  s o c i a l i s t - i n s p i r e d .  Thus theywere opposed 
to  s t a t e  in te rv e n t io n  o f any k in d .  A n t i - d t a t i s t e s  in  the  u l t r a  sense , 
they  were staunch de fen d ers  o f  th e  s t a tu s  quo, which meant they  were con­
s t a n t l y  r e f u t in g  s o c i a l i s t  d o c t r in e s  and combatting myriad p lans  fo r  so­
c i a l  reform .
Among the  more d i s t in g u i s h e d  names in  th e  group which c o n tro l le d  the
17S o c id t^  d'Economie P o l i t i q u e  were: Paul L eroy-B eaulieu , J .  G. C ource lle -
S en eu il ,  L^on Say, Maurice Block, Emile L evasseur, Yves Guyot, Gustave de
18M o lin ari ,  Fr^de'ric  Passy , H enri B a u d r i l l a r t ,  and A lfred  Neymarck.
Beginnings of D is s e n t : LePlay and h is  School
The v a riou s  s o c i a l i s t  schoo ls  in  F rance , England and Germany were 
obviously  jux taposed  to  th e  u l t r a - l i b e r a l  French sch o o l,  bu t  d e s p i te  
F ra n c e 's  v igorous impulse to  so c ia l ism  in  th e  f i r s t  h a l f  of the  n in e te e n th
"The laws which govern c a p i t a l ,  wages, the  d i s t r i b u t i o n  of w ealth  
a r e  as  good a s  they  a r e  i n e v i t a b l e .  They g ra d u a l ly  r a i s e  the  le v e l  of 
mankind." [Paul L ero y -B eau lieu , P rd c is  d'Economie p o l i t i q u e ].
"We a s s e r t  t h a t  i t  i s  enough to  observe them ( th e s e  n a tu r a l  law s), 
l e v e l l in g  the  n a tu r a l  o b s ta c le s  t h a t  impede t h e i r  a c t io n  and, above a l l ,  
r e f r a in in g  from p u t t i n g  a r t i f i c i a l  o b s ta c le s  in  t h e i r  way, fo r  the  condi­
t io n  o f mankind to  be a s  good a s  i s  c o n s i s te n t  w ith  th e  advancement of h i s  
knowledge and h i s  in d u s t r y .  Our gospel may th e r e fo re  be summed up in  th e se  
four words: ' l a i s s e r  f a i r e ,  l a i s s e r  p a s s e r 1. "  [Gustave de M olinari ,  The 
N a tu ra l  Laws of P o l i t i c a l  Economy].
Both passages a re  c i t e d  by Gide in  P o l i t i c a l  Economy, pp. 19-20 n.
^ S e e  G id e 's  account o f  th e  i n t e l l e c t u a l  s ta g n a t io n  which c h a ra c te r ­
ized  the  s o c i e t y 's  m eetings [ P o l i t i c a l  Science Q u a r te r ly , V (1890), pp.
622 £ t  passim ],
18Haney e rro n eo u s ly  advances Cheysson 's name among the  members of 
t h i s  group, w hile  Schumpeter a f f i rm s  t h a t  a lthough  Cheysson "sympathized 
w ith  the p o l i t i c s  of th e  g ro u p ,"  he was "no member o f  i t s  inner c i r c l e  
and . . . hence, v e ry  s i g n i f i c a n t l y ,  mentioned b u t  r a r e l y . "  [Haney, 
op . c i t . , p . 849; Schumpeter, op. c i t . , p . 841].
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cen tu ry ,  s o c ia l is m  never gained the  upper hand in  t h a t  c o u n try ,  and the  
second h a l f  o f  th e  cen tu ry  w itnessed  Germany's p a r t i c u l a r  c o n t r ib u t io n s  
to  th e  development of th e  s o c i a l i s t  d o c t r in e .  To be s u re ,  th e  o p t im is t ic  
school was compelled to  r e f u t e  the  s o c i a l i s t  menace, which was somewhat 
rev ived  in  France a f t e r  th e  war o f 1870 and the  P a r is  Commune. But the  
f i r s t  s i g n i f i c a n t  r e a c t io n  a g a in s t  th e  o p t im is t ic  schoo l came from ou t­
s ide  th e  s o c i a l i s t  r a n k s .  I t  was begun by F rdddric  LeP lay , around 1855,
the  y ear  in  which LePlay p ub lished  h i s  work e n t i t l e d ,  Les O uvriers  euro- 
19pdens. The movement begun by LePlay was s i g n i f i c a n t  in  th e  sense  th a t  
i t  engendered a genuine  school of fo l lo w e rs ,  an o f f i c i a l  jo u r n a l  (La 
Rdforme s o c i a l e ) ,  and a p r o fe s s io n a l  a s s o c ia t io n  ( th e  S o c id td  I n te r n a ­
t io n a le  des E tudes P ra t iq u e s  d'Economie S o c ia le ) ,  a l l  o f  which r i v a l l e d ,  
to  some e x te n t ,  th e  l i k e  organs of th e  e s ta b l is h e d  orthodoxy.
While rem aining  a lo o f  from th e  o p t im is t ic  orthodoxy in  s e v e r a l  v i ­
t a l l y  im p ortan t  p o i n t s ,  L eP la y 's  school was never h o s t i l e  to  th e  P a r i s  
Group. R a th e r ,  th e  two schools were always on good te rm s . LePlay*s 
Les O uvriers  europe'ens was even crowned by the  I n s t i t u t e .  L ike  th e  l i b e r ­
a l  sch o o l,  LePlay was opposed to  s t a t e  in te r v e n t io n .  He a l s o  defended the  
r i g h t s  and ownership o f  c a p i t a l ,  and the  wages system, a l th o u g h  he would 
modify the  l a t t e r  so a s  to  in c re a s e  i n i t i a t i v e  w hile  s im u lta n eo u s ly  recog­
n iz in g  th e  d u t i e s  of th e  employer to  in c re a se  the  w o rk ers ' w e l l -b e in g  and 
encourage " s o c i a l  p e a c e ."  According to  St-Marc, i t  was th e  rom an tic  and 
p a t r i a r c h a l  id e a s  of t h i s  sch o o l;  i t s  b e l i e f  in  the  goodness o f  employers
■^Les O uv rie rs  europdens was a c o l l e c t io n  of t h i r t y - s i x  d e ta i l e d  
fam ily  monographs, or budget s tu d ie s ,  compiled from LePlay*s p e rs o n a l  
o b se rv a t io n .
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and employees, and the  p e rp e tu a l  g u a rd ia n sh ip  o f  th e  c a p i t a l i s t s  which
20earned the  sympathies o f the  orthodox econom is ts .
On th e  o th e r  hand, L eP lay 's  schoo l o f s o c i a l  reform  was no t funda­
m en ta l ly  o p t im is t i c .  I t  denied the  b e n e f ic e n c e  of in d iv id u a lism , the
21e x i s t i n g  economic o rg a n iz a t io n ,  and th e  " f a l s e  dogmas o f 1789." S t a r t ­
ing from the  C h r is t ia n  d o c tr in e  of o r i g i n a l  s i n ,  i t  p laced  no confidence  
in  m an's n a tu ra l  i n s t i n c t s ,  and i t  expected  him " to  be kep t in  th e  r i g h t
p a th ,  i f  no t by th e  s t a t e ,  a t  l e a s t  by th e  fa m ily ,  by th e  ru l in g  c la s s e s  
22or by r e l i g i o n . "  The sc h o o l 's  s e l f - a p p o in te d  t a s k ,  th e r e f o re ,  was th e  
re -e s ta b l i s h m e n t  o f th e se  va rio us  a u t h o r i t i e s ,  p a r t i c u l a r l y  th a t  o f  the  
head o f  the  fam ily  and of the  employer, or p a t r o n . The o b je c t  o f i t s  
r e se a rc h e s  was ap p lied  economics r a t h e r  than  pu re  th e o ry ,  i . e . ,  q u e s t io n s  
o f w ea lth ,  m orals , l e g i s l a t i o n  and government were considered  in se p a ra ­
b l e .  In  the  words of one member: "Human s o c i e t i e s  should aim no t so
much a t  th e  c re a t io n  of w ealth  as such, b u t  r a t h e r  a t  in c re a s in g  the
w e l l-b e in g  of mankind. W ell-being in c lu d e s  d a i l y  b re a d ,  bu t i t  does n o t
23exclude s o c ia l  p e a c e ."  F in a l ly ,  LePlay and h i s  fo llo w ers  r e j e c t e d  th e  
d e d u c tiv e  method in  favor of f a c tu a l  o b s e rv a t io n .  The school p ra c t ic e d  
th e  in d u c t iv e  method in  a very  o r i g in a l  and p ic tu re s q u e  manner, inven ted  by
^®St-Marc, cip. c i t . , p .  121.
21 S p e c i f i c a l ly ,  the  d o c tr in e s  of th e  o r i g i n a l  p e r f e c t io n  o f mankind 
and th e  b e l i e f  t h a t  peace and happ iness a re  th e  spontaneous and e f f o r t ­
l e s s  outcome of every  f r e e  s o c ie ty .  Rousseau was th e  obvious v i l l a i n  h e re .
99 Gide, P o l i t i c a l  Science Q u a r te r ly , V (1890), p .  625. C f . ,  E in au d i,  
l o c . c i t .
^ C la u d io  J a n n e t ,  in  a l e c tu r e  on "Les Q uatre  Ecoles d'Economie so­
c i a l e , "  quoted by Charles Gide in  H is to ry  o f Economic D o c tr in e s , t r a n s .
R. R ichards (2nd E ng lish  e d i t io n ;  Boston: D. C. Heath & Co., 1947), p .
521.
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LePlay h im se lf ,  namely, by v a r io u s  monographs, or budget s tu d ie s ,  of
24w ork ing -c la ss  f a m i l ie s .
The d i s s e n t  i n i t i a t e d  by LePlay took a more a g g re s s iv e  tu rn  a t  the 
hands of a new school even more C a th o l ic  than  LePlay*s— the  C h r is t ia n  so­
c i a l i s t s .  Led by Cardinal Manning and th e  Count de Mun, the  C h r is t ia n  
s o c i a l i s t s  launched a vigorous o n s lau g h t  a g a in s t  the  a n t i - ^ t a t i s t e s , condemn­
ing them as re s p o n s ib le  fo r  F ra n c e 's  s o c i a l  e v i l s ,  i n s i s t i n g  upon s t a t e  in ­
te rv e n t io n  fo r  the  p ro te c t io n  o f th e  working c l a s s e s ,  and p reach ing  the
gospe l of c o rp o ra te  o rg an iza t io n  in  th e  economic w orld , and p ro v in c ia l ism
25in  the  p o l i t i c a l .  Unlike L eP lay 's  s o c i a l  r e f o r m is t s ,  the  C h r is t ia n  so­
c i a l i s t s  denied the beneficence  of p r i v a t e  c a p i t a l ,  thus in c u r r in g  the 
f u l l  wrath of th e  P a r is  Group. D e sp i te  th e  in tr a n s ig e n c e  of th e  C h r is t ia n  
s o c i a l i s t s ,  th ey  were n e v e r th e le s s  u n su c c e s s fu l  in  d is lo d in g  th e  u l t r a ­
l i b e r a l s ,  a l tho ugh  they may have succeeded somewhat in  ren d e r in g  the  doc-
26t r i n e s  of th e  l a t t e r  school " a n t iq u a te d  and u n fa sh io n a b le ."
F in a l ly ,  a d i f f e r e n t ,  and in  th e  lo n g -ru n  more e f f e c t i v e  k ind  of 
d i s s e n t  began to  gain  ground a f t e r  1878, a s  a "new b reed"  of ju r is t - e c o n o m is ts
An example of a LePlay fam ily  monograph i s  inc luded  as an appendix 
to  Henry Higgs1 a r t i c l e ,  "F r^ d ^ r ic  L eP la y ,"  Q u a r te r ly  Jo u rn a l  o f  Economics, 
XV (Ju ly ,  1890), pp. 467-484. For s t r u c t u r a l  in fo rm ation  on th e  LePlay 
monographic method, see C. A. Ellwood, " I n s t r u c t i o n  in  the  O bservation of 
S o c ia l  F ac ts  According to  the  LePlay Method o f  Monographs," American Jou rna l  
o f  Socio logy, I I ,  No. 5 (March, 1897), pp . 662-679. Cheysson1s c o n tr ib u ­
t io n s  to  t h i s  a rea  of re s e a rc h ,  as  w e l l  a s  th e  m e r i ts  of the  monographic 
method, a re  d iscu ssed  below.
2^Gide, P o l i t i c a l  Science Q u a r te r ly , V (1890), pp. 626-627.
26 I b i d . ,  p .  628. Of France in  th e  l a t t e r  p a r t  o f th e  n in e te e n th  cen­
tu ry ,  Gide observes , " th e re  a re  a c e r t a i n  number o f r e v o l u t i o n i s t s ,  and a 
crowd of r a d i c a l s ,  but h a rd ly  any s o c i a l i s t s ,  a lthough  the  r a d i c a l s  deck 
them selves w i l l i n g l y  with t h i s  t i t l e  a s  a f e a th e r  in  t h e i r  caps . . . .  
Although i t  be merely a m atte r  o f show, t h i s  new fa sh io n  c o n tr ib u te s  a ls o  
to  render the  d o c tr in e s  o f  the  l i b e r a l  schoo l a n t iq u a te d  and unfash iona­
b l e . "
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in  France achieved a p la t fo rm  from which to  a i r  t h e i r  ideas on th e  n a tu re  
of th e  economic o rd e r .
As in d ic a te d  above, economics had no p lace  in  the  re g u la r  p lan  of 
u n iv e r s i ty  i n s t r u c t io n  p r i o r  to  1878, a f a c t  which c o n tr ib u ted  to  th e  su s ­
ta in e d  hegemony of th e  o p t im is t i c  schoo l. But th e  members of t h a t  school 
considered  th i s  d e f ic ie n c y  lam en tab le , and seeking to  i n s t a l l  them selves 
or t h e i r  kind in  th e  u n i v e r s i t i e s  so a s  to  a t t r a c t  more a d h eren ts ,  p a r t i ­
c u la r ly  from the  younger g e n e ra t io n ,  they  succeeded in  having c h a i r s  o f 
p o l i t i c a l  economy c re a te d  in  each of the  t h i r t e e n  law f a c u l t i e s  o f  the  
u n iv e r s i ty  system. Due to  a p e c u l i a r i t y  in  th e  u n iv e r s i ty  s t a t u t e s ,  how­
e v e r ,  which allowed only  lawyers to  f i l l  such c h a irs  (and which was com­
p l e t e l y  overlooked by th e  dominant sch o o l) ,  a lm ost a l l  of the  new acade­
mic p o s i t io n s  went to  pe rsons  o u ts id e  of th e i r  ra n k s .  Thus the  r e s u l t  
ob tained  was q u i te  o p p o s i te  t h a t  in tend ed . As Charles Gide has po in ted  
o u t ,  lawyers a re  " . . .  n o t  a p t  to  r e l i s h  the  d o c tr in e  of l a i s s e z  f a i r e . "27 
As a r e s u l t ,  a d e l i b e r a t e ,  i f  somewhat slow, f r o n t a l  a t t a c k  upon the  domi­
nan t school of French orthodoxy became v i s i b l e  around 1880. The f i n a l  and 
complete outcome of t h i s  development may y e t  be in  doubt. I t  should be 
no ted ,  however, t h a t  w ith  few ex ce p tio n s ,  t h i s  "new breed" of French eco­
nom ists has revea led  l i t t l e  more p r o c l i v i t y  or t a s t e  fo r  pure economics 
than  th e i r  a n ta g o n is ts ,  w h ile  th e  d i s t i n c t l y  French c o n tr ib u t io n s  to  th e  
p ro g ress  o f economics in  th e  tw e n tie th  cen tu ry  appear to  be in  th e  a p p l ie d  
f i e l d s  ( e . g . ,  p a r t i c u l a r l y  t h e i r  a t tem p ts  a t  m arginal c o s t  p r ic in g  in  pub-
v 28l i e  u t i l i t i e s ,  e t c . ) .
^ P o l i t i c a l  Science Q u a r te r ly , V (1890), p .  631. Gide f i l l e d  one o f 
th e  new ly-created c h a i r s  a t  the  U n iv e rs i ty  of P a r i s .
28See J .  H. Dr^ze, "Some Postwar C o n tr ib u tio n s  of French Economists to  
Theory and Public  P o l i c y ,"  American Economic Review, Supplement, LIV, No. 4 , 
P a r t  2 (June, 1964), p p . 1-64.
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Among t h i s  "new breed"  of economists who, among o th e r  th in g s ,  founded 
th e  Revue d 1^conomie P o l i t iq u e  in  1887, were Pau l Cauwfes, C harles  Gide, 
e d i t o r  o f th e  Revue du ring  i t s  f i r s t  f o r t y - s i x  y e a r s ,  A lf red  Jourdan , and 
Edmond V i l l e y .  L a te r  fo llow ers  in  the  same t r a d i t i o n  in c lu d e  Charles 
R i s t ,  who c o l la b o ra te d  w ith  Gide on the e v e r-p o p u la r  H is to ry  of Economic 
D o c t r in e s , Adolph Landry, and A lb e rt  A f ta l io n .
The S oc ia l  Economy of Cheysson and LePlay
29Cheysson p ro p e r ly  belongs to  LePlay*s sch oo l,  a lth o u g h  he had f r ie n d s  
and ad m irers  in  many camps. Those f a c to r s  which d i s t in g u is h e d  LePlay from 
th e  P a r i s  Group were a l s o  revea led  in  Cheysson1s w r i t in g s ,  e s p e c ia l ly  the  
predominance of moral and r e l i g io u s  c o n s id e ra t io n s  in  the  economic o rd e r ;  
a d i s t r u s t  o f  e v o lu t io n a ry  p ro cesses  and n a tu r a l  p ro g re s s ,  a long  w ith  hos­
t i l i t y  toward the  " f a l s e  dogmas" of the r e v o lu t io n ;  emphasis upon o rg an i­
z a t io n  and s t a b i l i t y  in  the  fam ily  and th e  workshop, and th e  p re s e rv a t io n  
o f  pa trim ony.
As f a r  as  th e  p u re ly  a n a ly t i c a l  a sp e c ts  o f  economics, however, Cheys­
son ro s e  above LePlay; he re v e a ls  a t a s t e  and a t a l e n t  fo r  d e a l in g  w ith
economic problems which i s  lack ing  in  LePlay, a lth o u g h  th e  l a t t e r  was c e r ­
t a i n l y  competent in  h i s  own r i g h t ,  v i z . ,  an a ly z in g  th e  economic and s o c ia l  
fo u n d a tio n s  of s o c ie ty .
2^For purposes of i d e n t i f i c a t i o n ,  LePlay*s school s h a l l  h ence fo r th  
be  r e f e r r e d  to  f re q u e n t ly  as  the  S o c io lo g ic a l  School. The fo llow ers  of
LePlay thought in  terms o f  " s o c ia l  economy," or so c io lo g y , and considered
p o l i t i c a l  economy to  be b u t  one branch of the  moral s c ie n c e s .  Hence 
th ey  m ight be c a l le d  s o c i a l  economists, or s o c i o l o g i s t s ,  though some, l ik e  
Cheysson, were much more. By c o n t r a s t ,  members o f th e  orthodox , or o p t i ­
m is t i c  schoo l, l ik e  the  P h y s io c ra ts  b e fo re  them, c a l le d  them selves simply, 
" th e  eco nom is ts ."
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Methodology, Fam ily , and Society
L eP lay 's  in f lu e n c e  i s  everywhere in  evidence  throughout Cheysson 's 
w r i t in g s .  The l a t t e r * s  methodology, h i s  concep tion  o f  s o c ie ty ,  th e  im­
p o rtance  of th e  fam ily , and h is  z e a l  fo r  s o c i a l  reform  begin  w ith  LePlay. 
Yet Cheysson was more than the a rd e n t  d i s c i p l e  and p o p u la r iz e r  o f LePlay 
he i s  made out to  be. He was much more i n te r e s t e d  than LePlay in  th e  ana­
l y t i c a l  a sp e c ts  o f economics, p a r t i c u l a r l y  from th e  m anageria l s ta n d p o in t ,  
and h i s  performance in  t h i s  r e s p e c t  b e t r a y s  a t a l e n t  and a method which 
a n t i c ip a te d  l a t e r  developments in  micro-economic th eo ry .
LePlay has rece iv ed  l e s s  a t t e n t i o n  from econom ists than from soc io -  
30l o g i s t s ,  and perhaps r i g h t l y  so , d e s p i te  th e  f a c t  t h a t  LePlay1s funda­
m ental premise fo r  s tudying fam ily  b eh av io r  was economic. That p rem ise , 
accep ted  by h i s  fo l lo w ers ,  i s  t h a t  a l l  a c t i v i t i e s  of the  fam ily  a r e  even­
t u a l l y  recorded  as  income or expense, so t h a t  the  fam ily  budget i s  the
31"complete summary of the  e x is te n c e  of a f a m ily ."  Based upon the  same 
prem ise , LePlay developed a g en u ine ly  unique method fo r  s tudying  fam ily  
b e h av io r :  th e  fam ily  monograph, or budget s tu dy , c o n s tru c ted  from em piri­
c a l  da ta  c o l le c te d  by o n - th e -sp o t  o b se rv a t io n  of th e  budget a c t i v i t i e s  of 
w ork ing -c la ss  f a m i l ie s .
From L e P la y 's  s ta n d p o in t ,  th e  s ig n i f ic a n c e  of th e  fam ily  monograph 
was a s  much, i f  not more, s o c io lo g ic a l  than  economic; moreover, i t  was p e r­
ceived as a dynamic r a th e r  than a s t a t i c  method. I t  i s  " .  . . no t  confined
^ L e P l a y ' s  c o n tr ib u t io n s  to  so c io lo g y  have been most capably  analyzed 
and a ssessed  by P i t i r im  Sorokin fContemporary S o c io lo g ic a l  T heories  (New 
York: D. Van Nostrand, 1936)]. A lso , c f . ,  Zimmerman and Fram ption, op. c i t . , 
which c o n ta in s ,  in  a d d i t io n  to  an e x c e l l e n t  trea tm en t  o f L eP lay 's  thought 
and method, an abridged t r a n s l a t i o n  o f th e  f i r s t  volume of L eP la y 's  Les 
O uvriers europ^ens, t r a n s la te d  by Samuel D u p e r tu is .
^ E m ile  Cheysson, "A S t a t i s t i c a l ,  Economic and S o c ia l  C on side ra t ion  of 
Wages," in  Se lec ted  W ri t in g s ,"  p .  105.
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to  p o r t ra y in g  . . . [ fam ily  e x is te n c e ]  l i k e  a snapsho t, so to  speak, b u t  
i t  p o r t r a y s  the  fam ily  in  a l iv i n g ,  moving s t a t e ;  i t  r e v e a ls  a l l  i t s  work­
in g s ;  p e n e tra te s  the dep ths  of fam ily  m o ra l i ty ,  p re ju d ic e s  and customs; 
a t  the  same time i t  b r in g s  to  l i g h t  the  i n s t i t u t i o n s  and g en era l  events
a f f e c t i n g  each fam ily , the  consequences fo r  them and t h e i r  r e a c t io n s  to
32th ese  events and i n s t i t u t i o n s . ' 1 The choice  o f the  fam ily  as the  o b je c t
of in v e s t ig a t io n  was obvious to  LePlay, s in ce  he considered  the fam ily
the  b a s ic  s o c ia l  u n i t  o f any s o c ie ty .  The j u s t i f i c a t i o n  fo r  such s tu d ie s
remained a genuine q ues t  fo r  th ose  f a c to r s  which c o n tr ib u te  to  the s o c ia l
33
and economic w e ll-b e in g  o f  s o c ie ty .
Impressed by c y c l i c a l  swings in  th e  economic and s o c ia l  p ro s p e r i ty  
o f d i f f e r e n t  n a t io n s ,  LePlay a p p lie d  h i s  a n a l y t i c a l  method in  an a ttem p t 
to  e x p la in  the causes of such phenomena. The answer was sought in  the  
s t r u c tu r e  of so c ie ty ,  and in  a d d i t io n  to  the  fam ily , p a r t i c u l a r  emphasis 
was a t tac h ed  to employment, s o c i a l  mores, lab o r  un ions, and the r e l a t i o n ­
sh ip s  between in d iv id u a ls  and government; between worker and employer. To 
LePlay and h is  school o rg a n iz a t io n  and s t a b i l i t y  in  and among these
32 Ib id .
33L im ita t io n s  of time and space p rec lu d e  an exhaustive  a n a ly s is  of 
L eP la y 's  so c io lo g ic a l  p reco n cep tio n s  and c o n t r ib u t io n s .  For an e x c e l le n t  
t rea tm e n t  of LePlay a long  th e s e  l i n e s ,  see th e  two works of Zimmerman, 
su p ra , n . 30, from which t h i s  s e c t io n  draws h e a v i ly .  Sorokin, who profound­
ly  in fluenced  Zimmerman, says th e  fo llow ing  of LePlay: "The name of Frdd-
d r ic  LePlay deserves to  be p u t among th e  few names o f  the  most prominent 
m aste rs  of s o c ia l  sc ie n c e .  He and h i s  p u p i l s  have c re a te d  a r e a l l y  s c ie n ­
t i f i c  method of the study  and a n a ly s i s  o f s o c ia l  phenomena; they  e la b o r ­
a te d  one of the b e s t  systems of s o c i a l  s c ie n c e ;  and f i n a l l y ,  they form ula­
ted se v e ra l  im portant s o c io lo g ic a l  g e n e r a l i z a t io n s .  In a l l  these  c o n t r i ­
b u t io n s  LePlay and h i s  c o n t in u a to r s  have d isp layed  a conspicuous s c i e n t i f i c  
i n s i g h t ,  a b r i l l i a n t  t a l e n t  fo r  s c i e n t i f i c  a n a ly s i s  and s y n th e s is ,  and an 
o r i g i n a l i t y  of though t. As a r e s u l t ,  they  compose a r e a l  school in  s o c io l ­
ogy w ith  very  d e f i n i t e  methods and p r i n c i p l e s . "  [S o rok in , 0 2 . c i t . , p .
63 ] .
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components of th e  s o c i a l  s t r u c tu r e  provided the  key to  s o c i a l  w e l fa re ;
they  were th e r e f o re  devoted to  the  d iscovery  and re in fo rc e m e n t  of the  t i e s
34e x i s t i n g  between the  s e v e ra l  components.
With reg a rd  to  s c i e n t i f i c  method, the  in d u c t iv e  approach  was favored
as  th e  only  r e a l i s t i c  and dependable a l t e r n a t iv e .  As in d ic a te d  above, the
monographs c o l le c te d  by th e  s o c io lo g ic a l  school were m in u te ly  d e ta i l e d  and 
35very  e x h a u s t iv e .  Emphasis was p laced  upon a rra n g in g  th e  mass o f f a c t s  
in  uniform  fash io n  so t h a t  s t a t i s t i c a l  comparisons could be made between 
f a m i l i e s .  LePlay d id  n o t  a t te m p t  such comparisons, however. Most o f h i s  
l i f e  was spen t in  numerous t r a v e l s  through France and a b ro ad , on which he 
c o l le c te d  fam ily  d a ta ,  and in  w r i t t e n  d iscou rses  on th e  n a tu re  and e f f i ­
cacy of h i s  method. The f i r s t  a t tem p ts  a t  a s t a t i s t i c a l  comparison o f the
r e s u l t s  o f such s tu d ie s  was made by E rnst Engel, a s tu d e n t  o f  LePlay, in
361857, when he pu b lish ed  h i s  famous law. Cheysson 's and Toqud's a n a ly s i s  
in  th e  B u l le t in  de l l I n s t i t u t  i n t e r n a t io n a l  de S t a t i s t i q u e  fo llow ed in  1890.
However, LePlay d id  draw some i n te r e s t i n g  co n c lu s io n s  on th e  n a tu re  
of th e  most s t a b le  fam ily  o rg a n iz a t io n .  He observed th r e e  major types of 
f a m i l i e s ,  b u t  th e  type  which he found to  be the  most s t a b l e  was what he 
c a l le d  th e  fa m il le - so u c h e , or stem fam ily . The stem fam ily  c o n s is te d  of 
a p r im a r i ly  r u r a l ,  p a re n t  household (the  stem) which p re se rv e d  th e  o rgan ic
34Zimmerman and Frampton, op. c i t . , pp. 85-86.
35The re a d e r  i n t e r e s t e d  in  o b ta in in g  more in fo rm a tio n  in  t h i s  r e s p e c t  
i s  r e f e r r e d  to  Henry Higgs' a r t i c l e  and appendix, l o c . c i t . , pp . 408- 
433. The appendix , which c o n ta in s  the  monograph o f  a B r i t i s h  c u t l e r  and 
h i s  fam ily ,  i s  on pp. 467-484. C f. C. A. Ellwood, l o c . c i t . Less a cces­
s i b l e ,  pe rh ap s , bu t  no t l e s s  s i g n i f i c a n t ,  i s  the c o l l e c t i o n  o f  100 such 
monographs by Cheysson and A. Toqu^, lo c . c i t .
Oft
E rn s t  Engel, "Die Productions-und  C on sum ptionsverha ltn isse  des 
K onigreichs Sachsen ,"  Z e i t s c h r i f t  des S t a t i s t i s c h e n  Bureaus des K. S achsi- 
schen , M in isterium  des In nern , Nos. 8 & 9 (Sonntag, November 22, 1857).
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b a s i s  o f  s o c ie ty ,  and a number of in d iv id u a l  members ( th e  branches) who 
sometimes leave  the  p a re n t  household fo r  i n d u s t r i a l  e s ta b l ish m e n ts  and urban 
su rround ings where h igh  bu t f lu c tu a t in g  money wages a r e  p a id .  In  the  m idst 
o f  m assive i n d u s t r i a l  developments and sweeping t ra n s fo rm a tio n s  in  n ine­
t e e n th -c e n tu ry  France , the  fam ille - souche was co ns id ered  most a d ju s ta b le  
to  an i n d u s t r i a l  s o c ie ty .  The su c ce ss fu l  b ranches  c o n tr ib u te  to  the  advance­
ment o f  s o c ie ty  by t h e i r  rap id  ad justm ent to  new o p p o r tu n i t i e s ,  by the  
development o f  i n d u s t r i a l  a re a s ,  and by th e  in c r e a s e  in  new methods of 
p ro d u c t io n .  At the  same tim e, the p a re n t  household  p rov ides  a haven of
s a f e ty  fo r  those  members who cannot ad ap t  to  t h e i r  new c o n tr a c tu a l  r e l a -  
37t io n s h ip s .  Aside from i t s  b e n e f i t s  o f  s t a b i l i t y ,  th e r e f o re ,  the  f a m i l le -
O Q
souche reduces the  n e c e s s i ty  of pub lic  a s s i s t a n c e  fo r  the  unemployed, 
and i s  th e re fo re  c o n s i s t e n t  w ith  the n o n - i n t e r v e n t i o n i s t  sympathies o f  the  
LePlay schoo l.
W ithin t h i s  framework, anything which th r e a te n s  th e  a u th o r i ty  or con­
t i n u i t y  of the  fam ily  o rg an iza t io n  th re a te n s  s o c i a l  s t a b i l i t y  and s o c ia l  
w e l fa r e ,  thus making th e  removal of d i s r u p t iv e  in f lu e n c e s  the  o b je c t  of
s o c i a l  and economic refo rm . With t h i s  in  mind, many o f  Cheysson 's p o le -
39mics in  favor of te s tam en ta ry  l i b e r ty ,  and a g a in s t  a lco h o lism , tu b e r c u lo s i s ,
37 Zimmerman and Frampton, og. c i t . ,  p .  47 . I t  should be noted th a t  
th e  concept of th e  stem fam ily  was not a h y p o th e t ic a l  c o n s t ru c t ,  a lthough  
th e  term fam ille -so u c h e  o r ig in a te d  w ith  L eP lay . Cheysson and LePlay had 
observed t h i s  k ind  of fam ily  s t r u c tu r e  among th e  Melouga fam ily  in  th e  
French reg io n  of Lavedan [See Cheysson, "La Fam ille-Souche du Lavedan," in  
^m ile  Cheysson: Oeuvres C ho is ies , I ,  pp . 267-318].
38Zimmerman and Frampton, lo c . c i t .
•^The p ro v is io n  o f the  Napoleonic Code which re q u ire d  in h e r i ta n c e s  
to  be d iv ided  e q u a lly  among a l l  l iv in g  c h i ld r e n  was regarded  by LePlay and 
h i s  fo llo w ers  as  an in fringem ent of p a te r n a l  a u t h o r i t y  and a source o f  fam­
i l y  and i n d u s t r i a l  i n s t a b i l i t y .  See Cheysson1 s a f f i r m a t io n  of t h i s  view in  
"L *Influence  des L ois  su ccesso ra les  e t  Expansion de la  Race," La Reforme 
jS o c ia le ,  5 th  S e r . ,  VI (Dec. 16, 1903), p .  889.
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slums, female and c h ild  la b o r ,  i n d u s t r i a l  a c c id e n ts ,  e t c . ,  tak e  on add i­
t i o n a l  meaning, though they a r e  o f  l i t t l e  i n t e r e s t  to  th e  h i s t o r y  of eco­
nomic a n a l y s i s .
The Nature o f  Economic P roduction  and R e la t io n s h ip s  Between F ac to rs
LePlay reco gn ized , of c o u rse ,  t h a t  th e  o b je c t  of p rod uc tion  was to
in c re a s e  human w e lfa re  in  the b ro a d e s t  se n se .  But he never s a c r i f i c e d
moral c o n s id e ra t io n s  to  economic ones; in  f a c t ,  "he balanced th e  economic
and s o c ia l  in  th e  same s e n t e n c e s . L e P l a y  and h i s  fo llo w ers  emphasized
t h a t  a fundamental f a c to r  in  s o c ie ty  i s  the  need fo r  " d a i ly  b re a d ,"  bu t
he would be th e  l a s t  to  say t h a t  th e  s o c i a l  w e lfa re  depended e x c lu s iv e ly
41upon the  q u e s t  fo r  economic l i v l i h o o d .  Unlike Marx, th e r e f o re ,  LePlay
(and h i s  fo llo w ers )  d id  not a c c e p t  economic determinism  as a t o t a l  explan-
42a t i o n  o f  m an 's  l i f e .
C heysson 's  w ri t in g s  i n d ic a te  a s im i la r  w i l l in g n e s s  to  accep t Marx's 
emphasis on th e  importance o f th e  economic foundations of s o c ie ty ,  b u t  a t  
th e  same tim e , h o s t i l i t y  towards th e  idea  t h a t  the  economic means of se­
cu ring  a l i v i n g  determine the  e n t i r e  p ro ce sse s  of the  s o c ia l  o rg a n iz a t io n .  
R a th e r ,  he conceived in d u s try  a s  a l o g ic a l  ex tens ion  of the  fam ily , or a t  
l e a s t  an analogous organic  a s s o c i a t i o n .  The i n d u s t r i a l  fam ily  i s  the  work­
shop, wherein the  employer, or p a t r o n , i s  the  obvious head and the workers,
^Zimmerman and Frampton, <oj>. c i t . , p .  46.
^ " T h e  e s s e n t i a l  needs o f man a r e  two: knowledge of th e  moral law 
and p o sse s s io n  of the  d a i ly  b re a d .  The s a t i s f a c t i o n  o f  th ese  two needs 
i s  guaran teed  to  those s o c i e t i e s  which fo llow  th e  e s s e n t i a l  c o n s t i tu t io n  
and customs from which they d e r i v e . "  [F . LePlay, Les O uvriers europ^ens 
(2nd e d . ;  T ours , 1879), I ,  p .  4 4 6 ] ,
42Zimmerman and Frampton, l o c . c i t .
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the  d u t i f u l  c h i ld r e n ;  w ith  mutual r e s p e c t  and mutual r e s p o n s i b i l i t i e s
43req u ire d  of each o t h e r .  Moreover, the  r e l a t i v e  f a c t o r s ,  c a p i t a l  and l a ­
b o r ,  a re  viewed a s  b r o th e r s  r a t h e r  than as  a n t a g o n i s t s . ^  On more than
one occasion , Cheysson a ttem pted  to  show th a t  c a p i t a l  in c re a s e s  th e  produc-
45t i v i t y  of la b o r ,  th u s  r a i s i n g  i t s  rem uneration in  r e a l  te rm s.
As an e n g in e e r ,  Cheysson was n a tu r a l ly  led  to  q u e s t io n s  o f  economic
e f f i c ie n c y  and i t s  im portance in  the  production  p ro c e ss .  The in f lu e n c e  o f
LePlay and h i s  own e x p e r ien c e ,  e s p e c ia l ly  as  d i r e c to r  o f  f a c t o r i e s  a t
C reuso t, convinced him t h a t  i n d u s t r i a l  e f f i c ie n c y  a t  the  m icro l e v e l  and
m a te r ia l  p r o s p e r i t y  a t  th e  macro l e v e l  must be p re d ic a te d  upon " s o c ia l  peace"
and s t a b i l i t y  in  th e  workshop. In  one p lace  he observes t h a t :
In o rder  to  g rasp  th e  essence  of these  d i f f e r e n c e s  in  produc­
t i v i t y ,  one need on ly  co n s id e r  two d i f f e r e n t  work crews o f  the  
same in d u s t r y ,  b u t  n o t  th e  same m orale. In one, th e  w orkers 
a re  b i t t e r ,  d i s c o n te n t  . . . they  ' r e s t r a i n *  them se lves , e s­
p e c i a l l y  i f  . . . [ t h e r e ]  i s  a ru sh  o rd e r ;  i f  n e c e ssa ry ,  they  
w i l l  leav e  ou t a p a r t  to  harm the  company. In th e  second work­
shop, on th e  c o n tr a ry ,  peace r e ig n s ;  the  w orkers, f a r  from h a t ­
ing th e  b o s s ,  have confidence  in  him and a re  i n t e r e s t e d  in  th e  
p r o s p e r i ty  o f  h i s  b u s in e ss  . . . .  They show a ' l o v e  fo r  t h e i r  
w ork ,1 and th ey  su p e rv ise  one ano ther  to  avoid any w aste  and 
poor workmanship; they  a r e  s t a b le  and m ain ta in  a permanent rap ­
p o r t  w ith  t h e i r  s u p e rv is o r s .
^ C f . ,  im i le  Cheysson, " C a p ita l  and L abor,"  in  "S e lec ted  W r i t in g s ,"  
pp . 147-156; "Le R8le e t  l e  Devoir du C a p i t a l , "  La R^forme S o c ia l e , 3rd 
S e r . ,  X (A pril  1, 1895), pp . 543-548; and "Le P a tron , son R6le dconomique 
e t  s o c i a l , "  Revue i n t e r n a t i o n a l e  de S o c io lo g ie , XIV, No. 5 (May, 1906), 
pp . 362-367.
^ C h e y sso n , " C a p i ta l  and L ab o r ,"  l o c . c i t . , p .  146.
^ " E a c h  day se e s  new in v en tio n s  which render labor more p ro d u c t iv e  
and b r in g  abou t h ig h e r  wages . . . .  The in c re ase  in  wages d u r in g  the course  
of t h i s  cen tu ry  has been c l e a r l y  e s ta b l is h e d  by numerous su p p o r t in g  s t a t i s ­
t i c s  . . . .  [F u rth e rm o re ]  s t a t i s t i c s  confirm th a t  the  in c re a s e  in  wages 
has a p p re c ia b ly  su rp assed  th e  r i s e  in  the  cost of l iv in g  . . . .  Not only  
have the  w orkers ' money wages gone up . . . h i s  s tandard  of l i v i n g  has a l s o  
in c re a s e d ."  [Cheysson, "The Income C r i s i s  and the  Age o f  L a b o r ,"  in  "S e lec ­
ted  W ri t in g s ,"  pp . 264 j | t  p ass im ] .
^ C h ey sso n , "A S t a t i s t i c a l ,  Economic and S oc ia l C o n s id e ra t io n  of Wages," 
lo c  c i t . , p .  87.
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LePlay had a l s o  s t r e s s e d  the  need fo r  s t a b i l i t y  in  i n d u s t r i a l  r e l a ­
t io n s h ip s ,  b u t  had confined h is  re sea rch e s  p r im a r i ly  to  th e  study  o f fam­
i l y  beh av io r .  Cheysson, on the  o ther  hand, tu rn ed  h i s  a t t e n t i o n  more in  
th e  d i r e c t io n  o f th e  causes of i n d u s t r i a l  peace and s t a b i l i t y ,  as  w e ll  as  
m a te r ia l  p r o s p e r i ty .  In  t h i s ,  a s  in  so many o th e r  t h in g s ,  he rec e iv e d  in ­
s p i r a t i o n  from LePlay. Cheysson's own c o n t r ib u t io n  to  th e  study  o f eco­
nomic phenomena lay  in  h i s  a d a p ta t io n  o f the  monographic technique  to  the  
workshop, or b a s ic  u n i t  of p ro d u c tio n . As long a s  sm all in d u s t ry  p re ­
v a i l e d  in  the  e a r ly  p a r t  of the  n in e te e n th  c e n tu ry ,  th e  home and workshop 
were e s s e n t i a l l y  one, so th a t  LePlay1s fam ily  monographs, in  a sense , d id  
double  duty  by an a ly z ing  s o c ia l  and economic phenomena a t  the  same tim e . 
With the  advent of l a r g e - s c a le  in d u s try  in  th e  l a t t e r  h a l f  of th e  cen tu ry ,
however, Cheysson noted "an in c re a s in g ly  sharp  s e p a ra t io n  between home and 
47workshop," so t h a t  the  economic phenomena m an ifes ted  in  the  l a t t e r  would
go unnoticed i f  one confined h i s  s c i e n t i f i c  s tu d ie s  to  the  home and fam ily .
Thus Cheysson proposed a workshop monograph to  accom plish  fo r  economics
48what the  fam ily  monograph had done fo r  so c io lo g y .
The minor innovation  involved in  develop ing  a workshop monograph was 
a lo g ic a l  ex tens ion  o f the  monographic method and was n o t  h ig h ly  o r i g in a l  
on Cheysson 's p a r t ,  s in c e  LePlay had a l re a d y  l a i d  th e  groundwork fo r  such 
s tu d ie s .  N e v e r th e le ss ,  i t  was s i g n i f i c a n t ,  because  in  developing th e  
"workshop monograph," Cheysson la id  much o f  th e  foundation  fo r  f u tu re  s tu d ­
i e s  in  i n d u s t r i a l  o rg a n iz a t io n .  His o u t l in e  o f  th e  co n te n t  o f a "workshop 
monograph" i s  rem arkably comprehensive, b o th  a s  to  commerical o rg a n iz a t io n
^ C h ey sso n , "The Workshop Monograph," in  "S e lec te d  W ri t in g s ,"  p .  219.
^ I b i d . , p . 221. The same a r t i c l e  c o n ta in s  Cheysson 's sug ges tio ns  fo r  
th e  form and c o n ten t  o f the  workshop monograph.
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and the  o rg a n iz a t io n  of la b o r .  But a p p a re n t ly  Cheysson 's c o n tr ib u t io n
ended h e re ,  s in c e  th e re  i s  no ev idence  t h a t  he a c t u a l l y  performed any
in d u s t ry  s tu d ie s  o f the  k ind he recommended.
Many of Cheysson 's economic w r i t in g s  in v e s t ig a te d  the  r o l e s  o f the
v a r io u s  f a c to r s  o f p rodu c tion , p a r t i c u l a r l y  th e  in te r p la y  of c a p i t a l ,
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labor and e n tre p re n e u r .  In  h i s  id ea s  on la b o r ,  fo r  example, Cheysson
m irro red  th e  u t l i t a r i a n  creed o f Bentham and M i l l .  He showed none of
th e  s c i e n t i f i c  r ig o r  or a n a l y t i c a l  em bellishm ents of Jevons ' p le a su re -p a in
c a lc u lu s ,  b u t  n e v e r th e le s s  reco g n ized ,  a s  d id  Jevons, t h a t  "At the  ro o t
of a l l  human a c t io n s ,  when ana lyzed , th e re  i s  found th e  d e s i r e  to  escape
pa in  or to  p rocu re  s a t i s f a c t i o n .  "*^ According to  Cheysson, s a t i s f a c t i o n
proceeds from need through th e  human e f f o r t  o f work, and in  the  labor so
51expended, he found bo th  moral and m a te r ia l  consequences.
Moreover, he found t h i s  to  be a u n iv e r s a l  law, " to  which everyone 
must subm it. In  so doing, lab o r  p ro v id es  the  engine of p ro g re s s ,  fo r
" .  . . i f  you suppress i t  a l l  movement s to p s :  you have a so c ie ty  of a s ­
c e t i c s ,  o f f a k i r s ,  of th e iv es  . . . .  Pain  and s u f f e r in g  (of which work
i s  a form) i s  l i k e  a g u a r d - r a i l  a t  th e  edge o f a p r e c ip ic e ;  thus need
52p lay s  a wholesome r o l e  by fo rc in g  us towork in  o rder to  p rocu re  p le a s u re ."
^ C h ey sso n  p re fe r re d  the  term "p a tro n "  to  the  more f a m i l ia r  " e n t re ­
p re n e u r ,"  p r im a r i ly  because o f the  m oral and economic r e s p o n s i b i l i t i e s  to  
the  workers incu rred  by the  former and the  o v e ra l l  importance of patronage 
in  the  LePlay frame-work. N e v e r th e le s s ,  Cheysson recogn ized  the  "patron"  as  
a r i s k - t a k e r  and innovator [See " C a p i ta l  and L abor,"  l o c . c i t . , p .  143].
■^Cheysson, "Opening Lesson of th e  Course in  P o l i t i c a l  Economy given by 
Emile Cheysson a t  the  School o f  P o l i t i c a l  S c ien ce ,"  in  "S e lec ted  W ri t in g s ,"  
p .  15.
51 "By imposing upon man a burden from which he would p re fe r  to  escape, 
labo r . . . [ c o n s t i t u t e s ]  an e x c e l l e n t  molder o f  c h a ra c te r  and an e f f e c t iv e  
means of moral g row th ."  [Cheysson, "Labor and S ism ondi's  'W in ch ',"  in  
"S e lec ted  W ri t in g s ,"  pp. 67-68].
52Cheysson, "Opening Lesson . . . , "  p .  16.
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Labor pursued fo r  i t s  own sake was eschewed, however, and Cheysson wel­
comed la b o r -s a v in g  te c h n o lo g ic a l  advances, fo r  a lth oug h  th ey  produce tem­
po ra ry  d i s e q u i l i b r i a ,  they  in c re a s e  economic and s o c i a l  w e lfa re  in  the  long-
ru n .  Moreover, he found no " f a t a l  antagonism" between moral and m a te r i­
al 53a l  p ro g re s s .
With th e  in c re a s e  of m a te r ia l  p ro g re s s ,  however, th e  e s s e n t i a l  prob­
lem remained " t h a t  o f m a in ta in ing  peace in  s o c ia l  r e l a t i o n s ,  which becomes 
in c re a s in g ly  more d i f f i c u l t  w ith  the  complexity of s o c i e t i e s  and the  in ­
s t a b i l i t y  which stems from i t . "  Yet Cheysson considered  t h i s  problem f a r  
from in s o lu b le ,  " .  . . provided t h a t  the  development o f  moral fo rce s  keeps 
pace w ith  th e  development of m a te r ia l  p ro g re ss ." - ’4
W ithin the  workshop, c a p i t a l  a s  w ell as  labo r i s  a n e ce ssa ry  in g re ­
d ie n t  to  s o c ia l  peace and economic p ro g re s s .  To Cheysson, c a p i t a l  c o n s is ­
ted  of " a l l  t h a t  can se rve  consumption and p ro d u c t io n ,"  in c lu d in g  money,
55houses, f a c t o r i e s ,  t o o l s ,  and in v e n to r ie s .  He d iv id ed  c a p i t a l  in to  
th re e  c a te g o r i e s :  p ro v is io n s ,  raw m a te r i a l s ,  and t o o l s ;  and showed th a t
in  the  form of p ro v is io n s  c a p i t a l  makes i t  p o s s ib le  fo r  man to  devote him­
s e l f  to  d i f f e r e n t  ta s k s  r a t h e r  than  spend h i s  every moment seeking  an econo­
mic l iv e l ih o o d .  In  t h i s  form, c a p i t a l  " . . .  has been the  t ru e  emancipator 
o f the  human s p i r i t ;  because i t  r e le a s e d  us from th e  ty ranny  of immediate 
need; p e rm itte d  us to  e le v a te  ou rse lves  to  th e  con tem pla tion  o f beau ty ,
c  q
"An e n lig h ten e d  n a t io n  d o e s n ' t  n e c e s s a r i ly  s a c r i f i c e  a p a r t  of 
i t s  members to  m ise ry , no more th a n * a l l  p r im i t iv e  ra c e s  a r e  happy by the  
mere f a c t  t h a t  they  a r e  p r im i t iv e .  One can, w ithou t be ing  harsh  to  a seg­
ment of mankind, applaud the  conquests  of the  te le g ra p h ,  th e  steam-plow, 
and the  r a i l r o a d s . "  [ i b i d . ,  p .  2 3 ] .
54I b id .
■^Cheysson, "Capital and Labor," p. 134.
t r u t h ,  and goodness; . . .  i t  can [ n o t ]  be accused of being  oppressive  
w ith  reg a rd  to  la b o r ,  s in c e  to  su p re s s  t h i s  form of c a p i t a l  would be 
to  r e v e r t  to  barbarism  and to  be crushed  by th e  in c e s s a n t  p re s su re s  of 
ea rn ing  o n e 's  d a i ly  b re a d ."  The same ho lds  fo r  the  second category , raw 
m a t e r i a l s ,  which Cheysson c o n s id e r s  " in o f f e n s iv e , "  even to  the  s o c i a l i s t s .
F in a l ly ,  w ith  r e s p e c t  to  m achinery , Cheysson r e fu te d  th e  s o c i a l i s t  
arguments a g a in s t  t h i s  form o f  c a p i t a l ,  c a l l i n g  those  economists "back­
ward" who would suppress t e c h n o lo g ic a l  in n o v a tio n s  because o f  t h e i r  unem­
ployment e f f e c t s .  He p o in ted  o u t ,  i n s t e a d ,  t h a t  in  the  long-run  the i n t r o ­
d u c tio n  o f machinery more o f te n  "em ployes] more hands, thanks to  the b oos t  
g iven  to  consumption by the  low ering  of p r i c e s ,  which in  tu r n ,  i s  e f fe c te d  
by th e  in tro d u c t io n  of e q u i p m e n t . F u r t h e r m o r e ,  Cheysson recognized , 
in  a fa s h io n ,  the  e x is te n c e  o f  c e r t a i n  economies o f  s c a le .  He po in ted  ou t 
t h a t  in  sm all in d u s t r i e s  and s o le  p r o p r i e to r s h ip s  where machinery p lays 
a minor r o l e ,  workers a r e  f r e q u e n t ly  su b je c ted  to  seasona l unemployment 
and the  " f lu c tu a t io n s  o f th e  m a rk e t ,"  whereas "such f lu c tu a t io n s  a re  some­
what b u ffe re d  by a huge m echanical a p p a ra tu s  in  a la rg e  i n d u s t r i a l  firm."^®
Most o f  Cheysson's e x p o s i t io n  on the  n a tu re  o f  c a p i t a l  were enshrouded • 
in  polem ics a g a in s t  so c ia l is m ,  where h i s  m ethodolog ical p reconceptions came 
to  the  f o r e .  He was no t i n t e r e s t e d  in  the  " a b s t r a c t  sp e c u la t io n s"  of th e  
s o c i a l i s t s ,  bu t  in  what was a c t u a l l y  happening. What he found in  n in e te e n th -  
cen tu ry  France was an in c r e a s in g  s tock  o f c a p i t a l  and a lab o r  supply which
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did  not in c re a s e  p r o p o r t io n a te ly ,  so t h a t  th e  demand fo r  lab o r  r e l a t i v e
59to  c a p i t a l  i n c r e a s e d ,  and so d id  wages.
The f i n a l  e s s e n t i a l  in g re d ie n t  of s o c i a l  peace in  th e  workshop was 
th e  p a t ro n . In t h i s  r e s p e c t ,  Cheysson recogn ized  the d e s i r a b i l i t y  and 
p r a c t i c a l  n e c e s s i t y  o f  p r o f i t s  a s  th e  r e t u r n  to  r i s k  and in n o v a t io n .  More­
over, he seemed to  re c o g n ize  th e  concept o f  opportun ity  c o s ts  where the
p a tro n ., or c a p i t a l i s t ,  i s  concerned, and th e  importance of in c e n t iv e s  to
60produce and sa v e .  What s tands  out among Cheysson’ s w r i t in g s  and th o se  
o f o ther  w r i t e r s  o f  th e  s o c io lo g ic a l  school i s  the  emphasis upon th e  moral 
and economic r e s p o n s i b i l i t i e s  o f  the  p a tro n  to  h i s  w orkers. One such r e s ­
p o n s i b i l i t y  i s  t h a t  o f a s s u r in g  permanent employment to  th e  w o rk e rs ,  s in ce  
unemployment ten d s  t o  d i s r u p t  th e  fam ily  and th e  workshop. The su gges tion  
i s  made t h a t  t h i s  a s su ra n c e  o f  permanent employment to  the  w orkers i s  in  
the  patron* s own s e l f - i n t e r e s t ,  s in c e  i t  a s s u re s  th a t  harmony i n  th e  in ­
d u s t r i a l  e s ta b l is h m e n t  upon which p r o d u c t iv i ty  depends. T h e re fo re ,  th e  bur­
den of m a in ta in in g  a ’’guaran teed"  annual wage and permanent employment 
should f a l l  upon th e  p r i v a t e ,  n o t  th e  p u b l ic  s e c to r ,  in  C heysson 's  o p in ion .
The Nature of Economic and S o c ia l  Reform
I d e o lo g ic a l ly ,  Cheysson p laced  h im se lf  and the S o c ie te  d'Economie 
Socia le  s q u a re ly  betw een the  l a i s s e z  f a i r e  u l t r a s  of th e  S o c ie te  d'Economie
59"The s t a t i s t i c s  confirm  t h a t  the  annual increase  o f  c a p i t a l  in  r e ­
l a t i o n  to  th e  s t a t i c  number o f workers in c re a s e s  the number o f  d o l l a r s  t h a t  
chase a f t e r  m a n u a l. la b o r  and in e v i t a b ly  r e s u l t  in  h igher w ages ."  [Cheysson, 
"C ap ita l  and L a b o r ,"  l o c . c i t . , p .  145].
60" I t  i s  n e c e s sa ry  fo r  i n t e r e s t  r a t e s  and p r o f i t s  to  rem ain impor­
ta n t  enough to  be an  in c e n t iv e  to  produce and save. To reduce  them below 
a c e r ta in  l e v e l  would be harmful to  c a p i t a l  form ation, b u s in e ss  i n i t i a t i v e ,  
and th e  demand fo r  l a b o r . "  [ i b i d . , p .  144].
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61P o l i t iq u e  and th e  Marxian s o c i a l i s t s .  He was no t w i l l in g  to  accep t the
69e v i l s  of pauperism and the  s u f f e r in g s  o f  the  worker, as  were the  former, 
b u t  h i s  remedies were d i f f e r e n t  from th e  Marxian ones. L ike LePlay, Cheys­
son emphasized re c o g n i t io n  of r e s p o n s i b i l i t i e s  among workers and p a t ro n s , 
and the  removal o f a r t i f i c i a l  b a r r i e r s  to  th e  encouragement of p r iv a te  
i n i t i a t i v e .  But w hile  LePlay c o n c e n tra te d  on th e  fam ily  and i t s  r e l a t i o n ­
sh ip  to  s o c ie ty ,  Cheysson was more im pressed w ith  th e  economic t r a n s fo r ­
mations being  wrought by i n d u s t r i a l i z a t i o n ,  and he went somewhat f a r th e r  
than  LePlay in  c l a r i f y in g  the  n a tu re  o f economic re fo rm s. These reforms 
d id  no t inc lude  th e  form ation of la b o r  un ions—which had rece ived  a con­
s id e r a b le  impetus from Marxianism, b u t  which appeared to  Cheysson to  s ig ­
n a l  the end o f the  wage system, which he sought to  p re se rv e —but they d id  
inc lu de  co o p era tiv e  a s s o c ia t io n s  o f consumption and p ro d u c tio n , savings 
and in surance  i n s t i t u t i o n s ,  mutual a id  s o c i e t i e s ,  b u i ld in g  s o c i e t i e s ,  mea­
su re s  to  p reven t i n d u s t r i a l  a c c id e n ts ,  and v a r io u s  pension  systems, sub­
s id i e s  to  w orkers, piece-work and p r o f i t - s h a r i n g  schemes.
^ S e e  Cheysson, "Les Ouvriers e t  l a  Rdfforme," S o c i^ td In te rn a t io n ­
a l e  des Etudes P ra t iq u e s  d'Economie s o c ia le ^  B u l l e t i n s , V (March 25, 
1877), p .  659. In the d isc u ss io n  which followed Cheysson 's paper, Joseph 
G arn ier of the  Soci^ td  d'Economie P o l i t i q u e ,  expressed some re s e rv a ­
t io n s  about Cheysson's p o s i t io n .  C i t in g  th e  lack  of h o s t i l i t y  to  the  
concept o f in d iv id u a l  l i b e r t y  on th e  p a r t  o f the  S o c ie ty  d'Economie So­
c i a l e ,  Garnier expressed the  view t h a t  d e s p i te  some d i f f e r e n c e s  in  method 
and in  co nclusions  between the  l a t t e r  and the  Soc i^ t^  d'Economie P o l i t i ­
que, they were r e a l l y  s i s t e r  s o c i e t i e s .  Cheysson was more c o r r e c t ,  how­
e v er ,  in  i n s i s t i n g  on the  d i s t i n c t  i d e n t i t i e s  of the  two, as Gide has con­
firmed [Gide, P o l i t i c a l  Science Q u a r te r ly , V (1890), pp. 625-626].
69 In  what appears one of h i s  e a r l i e s t  gen e ra l  s ta tem en ts  on the  na­
tu r e  of economic reform , Cheysson rem arked: "As the  most a rd e n t  f r ie n d s
o f  the  worker, we want to  a l l e v i a t e  h i s  p h y s ic a l  and moral s u f fe r in g ,  
safeguard  h i s  d ig n i ty ,  a ssu re  h i s  w e l l -b e in g ,  e s t a b l i s h  h i s  fam ily , and 
f a c i l i t a t e  h i s  a scen s io n  in  t h e . s o c i a l  h i e r a r c h y ."  ["Les Ouvriers e t  l a  ■ 
Reforme," l o c . c i t . , p . 626], • - - - '
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Cheysson was no t  b l in d  to  market im p e rfec tio n s ,  and he f re q u e n t ly  
sought to  r e c t i f y  s o c ia l  and economic i n j u s t i c e s . ^  But toward t h i s  end 
he r e p e a te d ly  proclaim ed t h a t  p r iv a te  i n i t i a t i v e  produced th e  b e s t  r e s u l t s .  
For i t s  p a r t ,  th e  S ta te  has p r im a r i ly  two d u t ie s  to  f u l f i l l :  f i r s t ,  as
r e p r e s e n ta t iv e  and head of the  n a tio n  i t  should remove a r t i f i c i a l  b a r ­
r i e r s  to  e x i s t i n g  in c e n t iv e s  and supply new ones. Second, a s  an employer 
o f  c i v i l  s e rv a n ts ,  the  S ta te  has d u t ie s  to  f u l f i l l  w ith  r e s p e c t  to  i t s  
own employees, v i z . ,  a s s u r in g  the  permanence o f t h e i r  employment. In t h i s  
r e s p e c t  th e  S ta te  should g ive  good example to  th e  p a tro n s  and should honor 
tho se  pa t ro n s  who do l ik e w is e .  Moreover, as the  h o ld e r  of p u b l ic  power 
i t  should a c t i v e l y  s t r i v e  to  d iscover  new employment o p p o r tu n i t i e s .  Be­
yond t h a t  th e  S ta te  should encourage the reform movement and su b s id iz e  
th e  c o o p e ra t iv e  s o c i e t i e s  o f  consumption, p ro d u c t io n ,  and savings.®^
Such was Cheysson 's i n t e r p r e t a t i o n  of the  economic and s o c ia l  o rd e r .  
Not u n l ik e  more prominent economists of h is  own day , and l a t e r ,  Cheysson 
was g e n u in e ly  concerned w ith  the  question  of s o c i a l  re fo rm , which to  him, 
was a q u e s t io n  o f economics and morals as w e l l .  L a te r ,  in  a t tem p tin g  to  
p lac e  Cheysson in  gen era l  p e r s p e c t iv e ,  we may have occasion  to  r e tu r n  to  
th e se  id e a s  a g a in .  But a lthough  they a re  a n e c e ssa ry  p a r t  o f th e  f a b r ic  
o f  C heysson 's  id e a s ,  they  do no t c o n s t i tu t e  th e  p rim ary  i n t e r e s t  of t h i s  
s tu d y . C heysson 's  peak performance a s  an economist has y e t  to  be examined.
63"Too many p a t r o n s , rea ssu red  by the imported E ng lish  th e o r i e s ,  be­
l i e v e  t h a t  i t  i s  p e r f e c t l y  l e g i t im a te  to  fo llow  th e  law of 's u p p ly  and de­
mand' to  th e  l e t t e r ;  in  fa v o ra b le  times they in c re a s e  p ro d u c t io n ,  in c re a s ­
ing  t h e i r  p e rso n n e l  in  p ro p o r t io n ;  then when a c r i s i s  comes, they  unscru­
p u lo u s ly  la y  o f f  those  workers who a r e  no longer needed . . . [ b u t ]  a good 
number o f f i r s t  c la s s  workshops a re  a b le  to  a s s u re  t h e i r  members th e  bene­
f i t s  o f  permanent employment by v i r t u e  of t h e i r  p r o s p e r i t y  and m a te r ia l  p ro ­
g re s s  . . . th e  p a tro n s  who d i r e c t  these  workshops do no t wish to  b u i ld  a 
fo r tu n e  upon th e  m isery  and deg rada tion  of t h e i r  c o l l a b o r a t o r s . "  [ i b i d . ,  
pp . 650-651].
^ I b i d . , pp . 652 e t  p a ss im ; 633.
CHAPTER II I
GEOMETRIC STATISTICS: THE CASE FOR ECONOMETRICS
Cheysson 's major c o n tr ib u t io n s  to  economic a n a ly s i s  a r e  concen tra ­
ted  in  a conference  of h is  e n t i t l e d ,  "La S t a t i s t i q u e  g^om etrique" ( i . e . ,  
Geometric S t a t i s t i c s ) ,  which was p re se n te d  on two se p a ra te  o c ca s io n s ,  in  
1885 and 1886. The former occasion  was th e  25th  a n n iv e rsa ry  o f the  S o c i^ t^  
de S t a t i s t i q u e  de P a r i s ;  the second was an ad d re ss  to  th e  Congress of Tech­
n i c a l ,  I n d u s t r i a l  and Commercial T ra in in g  a t  Bordeaux. I t s  v e rb a l  argu­
ment was rep e a te d  in  an eng ineering  jo u r n a l ,  Le G^nie c i v i l , in  two in ­
s ta l lm e n ts ,  on January  29 and February  5 , 1887; and l a t e r  re p u b l ish e d ,  w ith  
minor changes, i n  Emile Cheysson: Oeuvres C h o is ie s , a posthumous c o l l e c ­
t io n  o f Cheysson 's l e c tu re s  and a r t i c l e ,  which appeared in  1911.^ A 
b r i e f  resume of th e  i n i t i a l  p r e s e n ta t io n  o f  "La S t a t i s t i q u e  g^ometrique" 
appeared in  Le G^nie c i v i l  on August 28, 1886.
The somewhat fo rb idd ing  t i t l e  o f C heysson 's  l e c tu r e  p robab ly  d id  l i t ­
t l e  to  enhance i t s  p o p u la r i ty ,  y e t  i t  rem ains s i g n i f i c a n t  fo r  s e v e ra l  r e a ­
sons . Not the  l e a s t  o f these  i s  the  f a c t  t h a t  a lthough  "La S t a t i s t i q u e
^Evidence o f  e a r l i e r  c o n tr ib u t io n s  to  th e  theo ry  and d e te rm in a tio n  
of ra i lw a y  r a t e s  i s  contained in  a r e p o r t  p re sen te d  by Cheysson to  the  
S o c i^ t^  de S t a t i s t i q u e  de P a r is  on March 9, 1881: ["La S t a t i s t i q u e  g ra -
phique e t  l e s  T a r i f s  de Chemin de F e r , "  Jo u rn a l  de la  S o c i^ t^  de S t a t i s t i ­
que de P a r i s , XXII (1881), pp. 116-121]. R e g re t ta b ly ,  the  Jo u rn a l  did  
no t see  f i t  to  reproduce the  a n a l y t i c a l  diagrams u t i l i z e d  by Cheysson in  
h i s  s tudy  and ex p la n a t io n  of t a r i f f  q u e s t io n s ,  nor could they  be lo c a te d  
e lsew here . [See , "Graphical S t a t i s t i c s  and Railway R a te s ,"  in  "S e lec ted  
W ri t in g s ,"  op. c i t . , pp. 3 -11 ]. I t  i s  p o s s ib le  th a t  Cheysson 's more ma­
tu re  views on th e  question  of ra i lw a y  r a t e s  were a s s im i la te d  in to  h i s  
l a t e r  l e c tu r e  on geometric s t a t i s t i c s .
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g^ometrique" was n o t  a g e n e ra l  t r e a t i s e ,  i t  n e v e r th e le s s  proposed a gen­
e r a l  method of a n a l y s i s .  Furtherm ore , th e  method proposed has a d i s t i n c t ­
ly  modern f l a v o r ,  and from a programmatic s ta n d p o in t ,  i t  r e p re s e n ts  an 
o r ig in a l  c o n tr ib u t io n  to  economic a n a l y s i s .
The p lan  of t h i s  c h ap te r  i s  to  i n v e s t ig a te  and a s se s s  Cheysson1s me­
thod as s e t  f o r th  in  th e  above l e c t u r e ;  to  compare i t  w ith  e a r l i e r  c o n t r i ­
b u t io n s ,  and l a t e r  ones, in  o rd er  to  determ ine th e  s ig n i f ic a n c e  o f Cheys­
so n 's  c o n tr ib u t io n s  to  economic a n a l y s i s ;  and to  u n d e rl in e  Cheysson 's under­
s tand ing  of t h e o r e t i c a l  to o l s  a s  w e ll  as  any shortcomings of h i s  p ro ced u re . 
The fo llow ing two c h a p te rs  w i l l  exp lo re  h i s  c o n tr ib u t io n s  in  s p e c i f i c  
a re a s  o f  economic dec is ion -m ak ing .
N ature and Scope o f Cheysson's Method
From the v e ry  o u t s e t  o f  h i s  l e c tu r e ,  Cheysson rev ea led  a d e s i r e  to
p la c e  m anagerial dec is ion-m aking  on a more p r e c i s e  and s c i e n t i f i c  b a s i s .
Noting the  p le th o ra  o f economic problems which d a i ly  confro n t m an u fac tu re r ,
businessman, farmer and f i n a n c i e r ,  Cheysson p o in ted  out th a t  in  th e  u su a l
course  of a f f a i r s ,  " .  . . i n t e r e s t s  w i l l  be served  as b e s t  they  may by
sense and by i n s t i n c t ;  t h a t  i s  to  say , somehow or o th e r ,  d e c is io n s  w i l l  be
made fo r  b e t t e r  or w orse. In  g e n e ra l ,  they  w i l l  be worse r a t h e r  than  b e t -
9t e r ,  and those  who a r e  m is taken  w i l l  pay h e a v i ly  fo r  t h e i r  e r r o r . "  His 
o b je c t iv e  was to  r e v e a l  a method which "has the  p r e c i s e  purpose of in d ic a ­
t in g  the  b e s t  s o lu t io n ,  in  many cases  w ith  c e r t a i n t y ,  and of p u t t in g  i n to
2
Cheysson, "Geometric S t a t i s t i c s :  I t s  I n d u s t r i a l  and Commercial Ap­
p l i c a t i o n s , "  in  "S e lec te d  W r i t in g s ,"  p .  164. C ited  h e r e a f t e r  a s  "Geo­
m etr ic  S t a t i s t i c s , "  w ith  page r e fe re n c e s  to  the  t r a n s l a t i o n  in  " S e lec te d  
W ri t in g s ."
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th e  hands o f  the  businessman a g u id e l in e  which w i l l  p rev en t  him from being  
m isled  i n to  a l a b y r in th  of obscure f a c t s . " 3
At th e  base  of t h i s  method was s t a t i s t i c s .  As an experienced  s t a ­
t i s t i c i a n ,  Cheysson was convinced th a t  the  s o lu t io n  to  many economic p ro ­
blems was i m p l i c i t l y  con ta ined  in  s t a t i s t i c a l  d a ta .  The problem was to  
dev ise  a method which would e x t r a c t  those s o lu t io n s ,  "as m etal i s  e x t r a c ­
ted  from i t s  o r e . " 4 To t h i s  end, Cheysson e n l i s t e d  th e  a id  o f geometry. 
Today g ra p h ic a l  a n a ly s i s  has become such a v i t a l  p a r t  o f  economic theory  
and e x p o s i t io n  t h a t  econom ists f in d  i t  commonplace. Yet th e  use o f  geo­
m e tr ic  techn iques  to  i l l u s t r a t e  economic r e l a t i o n s h i p s  gained p o p u la r i ty  
r a t h e r  s low ly , and only a f t e r  1870. Then as  now, i t  was common classroom  
p r a c t i c e  to  suggest num erica l a p p l ic a t io n s  fo r  sim ple  geom etric  models.
But Cheysson was n o t i n t e r e s t e d  in  mere g rap h ic  r e p r e s e n ta t io n  of numeri­
c a l  d a ta .  According to  him, "g rap h ica l  s t a t i s t i c s "  was u s e f u l ,  b u t  in  con­
f in in g  i t s e l f  to  v i s u a l  r e p r e s e n ta t io n ,  i t  "adds no th ing  to  f a c t  o ther  than 
c l a r i t y ,  re f in e m e n t,  and contrast.""*
L ikew ise , geom etric  s t a t i s t i c s  did n o t  r e p r e s e n t  mere g ra p h ic a l  i n t e r ­
p o la t io n ,  "which c o n s i s t s  in  hazard ing  an assum ption reg a rd in g  the  c o n tin ­
u i ty  o f a c u rv e 's  s lope  and h y p o th e t ic a l ly  ex tend ing  th e  curve beyond i t s  
known e lem en ts ."^  Cheysson concluded th a t  g ra p h ic a l  i n t e r p o la t i o n  had 
"a c o n je c tu r a l  s id e  which i s  d isq u ie t in g  and can be  m is le ad in g ."^
3 Ib id .
4 I b i d . ,  p .  166.
3 I b i d . , p .  165.
6 I b id .
^lb i d . ,  p .  166.
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Geometric s t a t i s t i c s ,  he a s s e r t e d :
. . .  ho lds the  middle road  between g ra p h ic a l  s t a t i s t i c s  and 
in t e r p o l a t i o n .  I t  uses t h e i r  advantages w hile  avo id ing  th e i r  
inconveniences; i t  i s  a s  dependable  a s  th e  former and as  dy­
namic as  th e  l a t t e r .  I t  goes beyond known f a c t s  in s te a d  of 
con fin ing  i t s e l f  to  t r a n s l a t i o n  and re p ro d u c t io n .  I t  propos­
es to  uncover unknown e le m e n ts ,  b u t  in  t h i s  search  i t  leaves 
no th ing  to  chance nor h y p o th es is .®
•The method Cheysson su g g e s ts  f o r  approaching  economic problems can 
be summarized in  th e  fo llow ing  fa s h io n :  Geometry p rov ides  a t h e o r e t i c a l
framework fo r  express ing  economic r e l a t i o n s h i p s .  But u n less  th ese  r e l a ­
t io n s h ip s  a r e  t e s te d  by s t a t i s t i c a l  d a ta ,  they  remain in  th e  ca tegory  of 
what Cheysson c a l le d  " a b s t r a c t  s p e c u l a t i o n s . "  Thus, mathematico-economic 
r e l a t i o n s h i p s  must be " f i t t e d "  to  s t a t i s t i c a l  d a ta  in  each c a se ,  i f  " re a l"  
s o lu t io n s  to  " r e a l "  problems a r e  to  be o b ta in ed .  The m arriage  of economic 
theo ry  to  geometry and to  s t a t i s t i c a l  a n a ly s i s  i s  an e s s e n t i a l  in g re d ie n t  
o f geom etric  s t a t i s t i c s .  This s c i e n t i f i c  a l l i a n c e  o f economics, geometry 
and s t a t i s t i c s  i s  what prompted S ta e h le  and Schumpeter to  p r a i s e  Cheysson's 
"econom etric  program." I t  m ight have been sa id  o f Cheysson, a s  Schumpe­
t e r  s a id  o f  the  I t a l i a n ,  P i e t r o  V e r r i ,  t h a t  "he knew how to  weave f a c t -
Q
f in d in g  and theory  in to  a c o h e ren t  t i s s u e . "
The term "econom etrics" i s  r e l a t i v e l y  modern. I t  was in troduced  in  
1930 by Ragnar F r is c h ,  one o f th e  founders  of th e  I n t e r n a t io n a l  Econometric 
S oc ie ty  and f i r s t  e d i to r  o f E conom etrica . According to  F r i s c h ,  i t  i s  the 
u n i f i c a t i o n  of economic th e o ry ,  s t a t i s t i c s ,  and m athematics t h a t  c o n s t i ­
t u t e s  e c o n o m e t r ic s .^  In 1931, F r i s c h  lamented the  d e a r th  of " in tim a te
8 I b i d .
9
Schumpeter, £ £ .  c i t . , p .  178.
^ E c o n o m e tr ic a , I ,  No. 1 (Jan u ary , 1933), p .  2.
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and continuous c o l l a b o r a t io n  between the  observer and the  th e o r e t i c ia n "
11in  economics and no ted  t h a t  th e  main concern o f  the  Econometric S o c ie ty  
was:
. . .  to  advance a s  much a s  p o s s ib le  tho se  fo rce s  which p e r­
m it the c o l l a b o r a t io n  between the  o bserver  and th e  t h e o r e t i ­
c ian  in  economics. We p r e f e r  to  fo rm ula te  th e  laws of po­
l i t i c a l  economy in  such a way th a t  we can expect to  a c c u ra te ­
ly  express and e f f e c t i v e l y  determ ine (whether today or tomor­
row) t h e i r  n um erica l n a tu re  by an appea l to  s t a t i s t i c a l  p ro­
c ed u re s .-^
Perhaps Cheysson was ahead of h i s  tim e, when, in  d e sc r ib in g  h i s  own method
o f  geometric s t a t i s t i c s  f o r t y - f i v e  y ears  e a r l i e r ,  he observed:
O bservation i s  b a s ic  to  th e  method and i s  used to  determ ine 
th e  primary d i r e c t i o n  o f e x is t in g  r e l a t i o n s h i p s  . . . .
But upon th e se  fundam ental g ra p h ic a l  curves . . .  we s h a l l  
then  c o n s t ru c t  o th e r s  which can be deduced in  a mathemati­
c a l  fash ion , t h a t  i s  to  say, w ith  complete r i g o r .
The system i s  thu s  p a r t l y  s t a t i s t i c a l ,  p a r t l y  g eo m e tr ica l .
I t  borrows d a ta  from o b se rv a t io n ,  t r a n s l a t e s  the da ta  by means 
o f g rap h ic a l  s t a t i s t i c s ,  and s e t s  th e  d a ta  to  work by means of 
geometry. Thus i t  i s  . . . a  powerful means of e la b o ra t in g  
em p ir ica l  d a ta  and r e a l i z i n g  through sound reason ing  the  same 
advantages a s  a lg e b r a ,  whose o p e ra t io n s  lead  to  more d i r e c t  
conc lu s io ns .
Today th e re  seems to  be  l e s s  agreement about what c o n s t i tu te s  econom etrics 
and what econom etric ians do , b u t  the  combination o f economic th eo ry ,  geo­
m etry  and s t a t i s t i c s  rem ains an e s s e n t i a l  in g re d ie n t  of so -c a l le d  "eco­
nom etric"  s tu d ie s .
In p re se n t in g  h i s  a n a l y t i c a l  system, Cheysson rev ea led  a p re fe re n c e  
f o r  geometry in s te a d  o f  a lg e b r a ,  a lthough  he recognized  th e i r  n ecessa ry  
in te rdependence . By 1887, o f co u rse , m athem atical economics had gained
-^R. F r is c h ,  "S tance  d 'O u v e r tu re ,  Septembre 22, 1931," Econom etrica .
I ,  No. 1 (January, 1933), p .  75.
12I b i d . , pp . 175-176.
^"G eom etric  S t a t i s t i c s , "  pp. 166-167.
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c o n s id e ra b le  ground. Jevons had been extrem ely  v o c a l  in  h i s  p r a i s e  o f the 
m athem atica l method as  e a r ly  as  1 8 6 2 ,^  a ltho ugh  h i s  Theory o f P o l i t i c a l  
Economy had to  w a it  u n t i l  1871. In 1874, W alras1 Elements appeared , mark­
ing th e  form al beg inn ing  of a l i f e - lo n g  crusade  on th e  p a r t  of i t s  au thor
1 c
to  spread  the  mathematico-economic method throughou t th e  w orld . Cournot,
o f c o u rs e ,  a n t i c ip a te d  the  n e o c la s s ic a l  emphasis on mathematics as e a r ly
as  1838, b u t  was only r e s u r r e c te d  l a t e r  a t  th e  hands of Jevons and W alras.
Jev o n s1 b ib l io g ra p h y  o f mathematico-economic w r i t in g s  in c lu d es  s e v e ra l
16o th e r  n o ta b le  c o n tr ib u t io n s  p r io r  to  1887.
Cheysson 's  reasons  fo r  choosing a geom etric  approach  a re  lu c id ly
s ta te d  in  a fo o tn o te  to  "La S ta t i s t i q u e  g ^om etriqu e" :
A l l  problems which a r e  going to  be reviewed l a t e r  on can be 
d e a l t  w ith  through m athem atical a n a ly s i s  as  w e l l  as  by geo­
m etry  . . . .  In  t h i s  case , s t a t i s t i c a l  cu rves  a r e  rep laced  
by a n a l y t i c a l  fu n c t io n s  express ing  them and th e  d e s i re d  so­
lu t io n s  a re  then determined by c a l c u l a t i o n .  But geom etr ica l  
a n a ly s i s  p re s e n ts  th e  advantages of be ing  more e a s i l y  a cces­
s i b l e  to  those  w ith o u t  sp e c ia l  p re p a ra t io n  and o f immediate­
ly  i n t e r p r e t i n g  the  s t a t i s t i c a l  data  w ith o u t  r e q u i r in g  an 
idea  o f t h e i r  a n a l y t i c a l  laws or fu n c t io n s .  To e s t a b l i s h  
r e q u i r e d  c a lc u la t io n s  of those laws or fu n c t io n s  i s  o f ten  
v e ry  la b o r io u s  and can lead to  a t  l e a s t  d i f f i c u l t ,  i f  no t 
in s o lv a b le  i n t e g r a t io n  exp re ss io n s . F i n a l l y ,  th e  g rap h i­
c a l  procedure  p e rm its  us to  fo llow , s te p  by s t e p ,  the  oper­
a t i o n s  which lead to  the  s o lu t io n :  i t  p o in t s  them out to
th e  eyes a s  w e ll  as  to  the  mind, whereas th e  . . . [mathemati­
c a l ]  p rocess  leads  th e  c a lc u la to r  to  th e  s o lu t io n  b l in d - f o ld e d .
■^See Jev o n s1 paper read  b e fo re  Section  F o f th e  B r i t i s h  A sso c ia t io n  
a t  Cambridge in  th e  Jo u rn a l  of the S t a t i s t i c a l  S o c ie ty  o f London, XXIX 
(June , 1866), pp. 282-287. [R eprin ted  as  Appendix I I I  to  Jevons1 Theory 
o f  P o l i t i c a l  Economy (5 th  e d . ;  New York: K elley  & Millman, 1957), pp. 
303-314].
^ T h e  n a tu re  and scope of W alras' c rusade  in  t h i s  reg a rd  has only 
r e c e n t l y  become ev id e n t  by William J a f f a ' s  m a s te r fu l  e d i t io n  of W alras ' 
co rrespondence . I t  i s  noteworthy th a t  Walras made a s p e c ia l  e f f o r t  to  
e n l i s t  Cheysson in  t h i s  cause . Cheysson's resp o n se  w i l l  be d iscussed  
below.
■^See Appendix V to  Jevons ' Theory of P o l i t i c a l  Economy, pp. 322-
342.
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A brup tly , alm ost b r u t a l l y ,  under a v e i l  of form ulas and 
m anipu la tions which h id e  the  many d i f f e r e n t  s ta g e s  en ro u te ,  
one reaches the  s o lu t io n  w ith o u t  having been forced  to  f a ­
thom i t s  g radual f o r m a t i o n . ^
At th e  same tim e, Cheysson f r e q u e n t ly  expressed  the  c u rv i l in e a r  r e l a t i o n ­
sh ips  of h i s  models in  m athem atica l f u n c t io n s .  These n o ta t io n s  were, 
however, confined to  fo o tn o te  ra n k ,  a p r a c t i c e  which M arshall a l s o  f o l ­
lowed in  h i s  P r in c ip le s  th r e e  y e a rs  l a t e r .
One r a th e r  poignant d i s t i n c t i o n  between Cheysson and o th e r  neo­
c l a s s i c a l  w r i te r s  concerns the  scope and a p p l i c a b i l i t y  o f mathematics to  
economic a n a ly s i s .  Cheysson 's r e a c t i o n  to  th e  n e o - c la s s i c a l  re v o lu t io n  
was b a s i c a l l y  c o n se rv a t iv e .  He adm itted  a "person a l  penchant" fo r  apply­
ing mathematics to  c e r t a in  economic q u e s t io n s ,  b u t  only to  th o se  problems
which d e a l  w ith "a concre te  c l a s s  o f  w e ll-d e f in e d ,  o b je c t s ,  such as  p r i c e s ,
18q u a n t i t i e s ,  and c u rren cy ."  Regarding th e  p r a c t i c a l  a p p l i c a t io n  of
mathematics to  human behav io r ,  Cheysson shared  a popu lar  r e s e r v a t io n  of
h i s  day. In a l e t t e r  to  HUton de l a  G oupilli& re , French In sp e c to r -
General o f  Mines, Cheysson w ro te :
As a m atter  of p r i n c i p l e ,  I  p la c e  v e ry  l i t t l e  credence 
in  endeavors which aim a t  e n c lo s in g  human a c t i v i t y  w ith ­
in  a lg e b ra ic  form ulas. In  such c a se s ,  mathematics lead s  
to  ap p a ren tly  p re c i s e  c o n c lu s io n s ,  w hile  in  f a c t ,  the  in ­
e v i ta b le  n eg lec t  o f  c e r t a i n  d a ta  re n d e rs  them su sp e c t .
I t  i s  fo r  me an ingen ious  e x e r c i s e  in  m ental gym nastics 
r a th e r  than  an e f f e c t i v e  g u id e l in e  in  the  maelstrom where 
moral fo rce s  (which escape c a lc u la t io n )  occupy th e  main 
r o l e .  Therein l i e s  a s p e c i a l  dynamic, the  laws o f which 
depend upon experience  and n o t  upon m athem atics .-Ly
•^"Geometric S t a t i s t i c s , "  p .  167.
18I b i d . ,  p .  168.
■^Letter of &nile Cheysson to  H^ton de la  G oupilli& re , J u ly  10, 
1885, in  Correspondence, I I ,  p .  62.
Elsewhere, Cheysson observed t h a t  " i t  c e r t a i n l y  would be . . . v a in  . . . 
to  pu t a l l  problems in v o lv in g  m an's ' f l u c t u a t i n g  and d iv e rse  n a tu re '  
i n to  mathematical e q u a t io n s .  In  such problems most elements which i n t e r ­
vene in  the  f i n a l  r e s u l t  do n o t  lend  themselves to  e i t h e r  weight or mea-
20surement . . . and hence, escape the  grasp  o f m athem atics ."  This view 
ex p la in s  why Cheysson was c a r e f u l  to  app ly  q u a n t i t a t iv e  methods only to  
those  v a r ia b le s  which he thought were m easurable , and why he had no t a s t e  
fo r  the  u t i l i t y  d o c t r in e .
In so fa r  as Cheysson 's  method re p re se n te d  a combination of e m p ir ic a l
ob se rv a t io n  and a p r i o r i  re a so n in g ,  he considered  i t  above the  c r i t i c i s m s
commonly le v e l le d  a g a in s t  th e  use of pure  m athematics to  so lve  economic
problem s. He openly a s s e r te d  t h a t  geom etric s t a t i s t i c s :
i s  n e i th e r  a m athem atica l a b s t r a c t io n  nor a simple c u r io s ­
i t y  of the  mind . . . .  I t  w i l l  w iths tand  reproaches usu­
a l l y  made a g a in s t  the  use o f  pure mathematics to  so lve  econo­
mic problems, e . g . ,  th e  c r i t i c i s m  t h a t  economic q u es tions  
a r e  too complex to  be enclosed  w ith in  a s in g le  fo rm u la .21
Cheysson's c o n s i s t e n t  a t te m p t  to  e n l i s t  th e  a id  of s t a t i s t i c s  in  ap­
p ly in g  the  maximization p r i n c i p l e  to  economic decision-m aking , p r im a r i ly  
a t  the  micro l e v e l ,  i s  th e  ha llm ark  of "La S t a t i s t i q u e  g^om etrique ."
The a re a s  touched by h i s  c o n tr ib u t io n s  in  t h i s  reg a rd  inc lude  the  th eo ry  
and measurement o f s t a t i s t i c a l  demand and s t a t i s t i c a l  c o s t  cu rves, p r o f i t  
m aximization under in c re a s in g  and d ecreas in g  c o s t  c o n d it io n s ,  the  d e te r ­
m ination  of market b o u n d a r ie s ,  t r a n s p o r t a t io n  r a t e s ,  wages, t o t a l  s a le s  
a s  a fu n c t io n  of wages, r a t i o n a l  choice  of sources of raw m a te r i a l s ,  of 
p roduct q u a l i ty ,  o f inves tm en t s e c u r i t i e s ,  and more; a lthough , by h i s
^"G eom etr ic  S t a t i s t i c s , "  p .  168.
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own ad m iss ion , t h i s  l i s t  i s  "very  f a r  from having exhausted th e  number of
22a p p l i c a t io n s  involved in  t h i s  method."
N ine teen th -C en tu ry  F orerunners  of 
th e  Modern Theory o f th e  Firm
Cheysson 's c o n tr ib u t io n s  to  economic a n a ly s i s  were p r im a r i ly  in  the  
a re a  o f  m icro-econom ics. The modern theory  o f  th e  firm  i s  g e n e ra l ly  con­
s id e re d  to  have begun w ith  Cournot, a lthough  von Thiinen may a l s o  v ie  fo r  
th e  same honor in  s e v e ra l  Im portan t r e s p e c t s .  The f a c t  rem ains , however, 
t h a t  the  most s i g n i f i c a n t  c o n tr ib u t io n s  to  th e  th eo ry  o f the  f irm  p r i o r  
to  1870 f a i l e d  e n t i r e l y  to  p e rc o la te ,  u n t i l  th e  impetus was provided  by
Jevons, W alras , M arshall and o ther  lead ing  t h e o r i s t s  in  the  l a s t  decades
23of th e  n in e te e n th  c e n tu ry .  Throughout th e se  developments F rance , by her 
own choosing , remained a lo o f  and un recep tiv e  to  th e  new d o c t r in e .
Cournot and Cheysson on Demand and P r o f i t  Maximization
"La S t a t i s t i q u e  geometrique" appears  to  have been w r i t t e n  in  much 
the  same s p i r i t  a s  C ourno t 's  Recherches sur l e s  P r in c ip e s  mathdmatiques 
de la  Th^orie  des R ic h e sse s . I t  sha res  the  em p ir ica l  approach to  demand 
taken  by Cournot and even advances beyond Cournot in  s t a t i s t i c a l  a p p l i c a t io n
22
I b i d . ,  p . 215.
^Schum peter  r e p o r t s  t h a t  p r io r  to  1870, " th e  sponsors o f  supply and 
demand . . . w ith  th e  unnoticed  excep tion  o f Cournot . . . [C h a r le s ]
E l l e t  and [D ion ysiu s]  L ardner, even experienced d i f f i c u l t y  in  s e t t i n g  on 
i t s  f e e t  th e  ve ry  supply-demand ap p a ra tu s ,  th e  claim s o f  which to  a 
p la c e  in  economic theo ry  they  t r i e d  to  a s s e r t  . . . .  The co ncep ts ,  so fam­
i l i a r  to  every  beg inner o f our own days, o f demand sc h ed u le s , or curves . . , 
and of supply  sc h ed u le s , or curves . . . pudved un b e liev ab ly  hard  to  d i s ­
cover and to  d i s t in g u i s h  from the  c o n c e p ts - -q u a n t i ty  demanded and q u a n t i ty  
s u p p l ie d ."  [Schumpeter, op. c i t . ,  p .  62],
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and su g g e s t io n s .  The b a s ic  theme o f  bo th  works i s  a p p l i c a t io n  of the  max­
im iz a t io n  p r i n c i p l e .  For Cournot, t h i s  i s  achieved a t  th e  m argin, and h is  
argument, m athem atica lly  speak ing , i s  in  m arginal te rm s. Cheysson wrote 
as  though he c l e a r l y  understood the  n a tu re  and importance of d e c is io n s  
a t  the  m argin, b u t  he a l s o  recogn ized  the  advantages of to ta l i s m  used 
c o r r e c t ly ,  and he couched h i s  arguments in  " t o t a l "  and "n e t"  r e la t io n s h ip s  
r a th e r  than  m arginal ones. Both eschewed c o n s id e ra t io n s  of the  o r ig in  of
v a lu e ,  exchange, e t c . ,  and c o n c e n tra te d  on maximizing v a lu e  ( in  money terms)
24
ob ta ined  from tra d e  or p ro d u c t io n .
In m a tte rs  o f pure e x p o s i t io n  and s c i e n t i f i c  com pleteness, Cheysson’ s 
performance in  the  a rea  o f demand and p r o f i t  m aximization i s  l e s s  impres­
s iv e  than  Cournot*s. But in  one im po rtan t  sense , Cheysson had a grander 
v i s io n — to  make economic th eo ry  more r e l e v a n t  through p r a c t i c a l  a p p l ic a ­
t i o n .  In t h i s  endeavor, Cheysson thought t h a t  he was s t r i k in g  out in to  
new t e r r i t o r y  on h i s  own. In  h i s  1885 l e c tu r e  on geom etric  s t a t i s t i c s ,  
he d ec la red  t h a t  in  r e p re s e n t in g  th e  concepts of v a lu e  and w ealth  he was
25" d e p a r t in g  from the  c l a s s i c a l  images p resen ted  by Turgot and J .  B. Say."
And indeed he d id ,  only he was unaware t h a t  Cournot had preceded him in  
t h i s  r e g a rd .
2^In Chapter IV of h i s  R esearch es , Cournot s t a t e d :  "We s h a l l  under­
take  to  ex p la in  n e i th e r  the  o r ig in  o f p ro p e r ty  nor t h a t  o f  exchange or d iv i ­
s io n  o f labour . . . .  We s h a l l  invoke b u t  a s in g le  axiom . . . , a s in g le  
h y p o th e s is ,  i-;-e«, , t h a t  each one seeks to  d e r iv e  the  g r e a t e s t  p o s s ib le  v a l ­
ue from h i s  goods or h i s  labour . . . .  To deduce th e  r a t i o n a l  conse­
quences o f t h i s  p r i n c i p le ,  we s h a l l  endeavor to  e s t a b l i s h  b e t t e r  than  has 
been th e  case  the  elements o f  th e  d a ta  which ob se rv a t io n  a lon e  can f u r n i s h ."  
[Cournot, £j>. c i t . , p . 4 4 ] ,
^ E m i le  Cheysson, "La S t a t i s t i q u e  geom etrique ,"  [Resume] Le Genie 
c i v i l , IX, No. 18 (Aug. 28, 1886), p .  283. C ited  h e r e a f t e r  a s ,  "Resume".
Cheysson m ain ta ined  t h a t  the  major problem fac ing  commerce and in d u s­
t r y  was th e  s e l e c t io n  o f  t h a t  p r i c e  fo r  o u tpu t which maximized p r o f i t s .
The so lu t io n  to  t h i s  problem , he th o u g h t,  could be e a s i l y  reached by a com­
b in a t io n  of geometry and s t a t i s t i c s .  " I f  we possessed  two cu rves , t h a t  of 
markets a nd th a t  o f  p ro d u c tio n  c o s t s , "  he n o ted , "and [ i f  we] r e f e r  to
them, we w i l l  be s a fe  from making m is c a lc u la t io n s ,  and we s h a l l  know in
26each p a r t i c u l a r  case  th e  most advantageous p o s i t io n  to  t a k e ."  L ike 
Cournot, Cheysson made consumption o f an o b je c t  a fu n c tio n  o f i t s  m arket 
p r i c e .  By observ ing  th e  amount consumed a t  each p r ic e  and p l o t t i n g  th o se  
p o in ts  on a tw o-d im ensional graph, Cheysson t r a c e d  out h is  "m arkets" curve  
( i . e . ,  courbe des ddbouch^s) as  shown in  F ig u re  3-1 . As was the  p r a c t i c e  
b e fo re  M arsha ll ,  " p r i c e "  was p laced  on the  h o r i z o n ta l  a x is  and " q u a n t i ty "  
on the  v e r t i c a l  a x i s .
The "m arkets" curve  i s  an average  revenue curve w ith  e m p ir ic a l  foun­
d a tio n s . .  In d e s c r ib in g  th e  n a tu re  o f  t h i s  cu rve , Cheysson observed t h a t :
. . .  i t  d i f f e r s  f o r  each good produced and assumes the  most 
v a r ie d  form s. I f  th e  market i s  in  in v e rs e  r a t i o  to  the  p r i c e ,  
i t  i s  found by an ' e q u i l a t e r a l  h y p e rb o la 1 [ s i c ] ;  i f  the  reduc­
t io n  o f  m arke ts  i s  p ro p o r t io n a l  to  t h a t  o f  p r i c e  i t  becomes 
a s t r a i g h t  l i n e .  But these  a r e  t h e o r e t i c a l  cases which can 
d i f f e r  m arkedly from p r a c t i c a l  ones. Thus i t  i s  necessa ry  to  
study each p a r t i c u l a r  curve fo r  each in d iv id u a l  p rod uc t.
Continuing h i s  d i s c u s s io n  o f  the  "m arkets" cu rve , Cheysson touched upon
the  concept o f p r i c e - e l a s t i c i t y  o f demand w ith o u t ,  o f  cou rse , u s ing  t h a t
term. He rem arked:
I f  one i s  d e a l in g  w ith  a p rodu c t  whose consumption i s  lim­
i t e d ,  r e d u c t io n  of the  p r i c e  has no s i g n i f i c a n t  in f luence  
on the  m arke t. The example o f  c o f f in s  i s  a c l a s s i c  case to  
i l l u s t r a t e  t h i s  ca teg o ry  o f  goods. Y et, . . . one f in d s


















some o th er  s e r v i c e ,  l i k e  t h a t  o f  t r a n s p o r t a t i o n ,  which 
re c e iv e s  a v e ry  l i v e l y  impulse fo llow ing  th e  re d u c t io n  
of a t a r i f f .  The cu rve  in  t h i s  case r i s e s  ve ry  sharp ly  
fo r  moderate p r i c e s  and then  drops suddenly a s  the  p r ic e  
in c re a s e s ,  u n t i l  i t  c u ts  th e  h o r iz o n ta l  a x is  ( i . e . ,  u n t i l  
the  p r i c e  exceeds a c e r t a i n  l i m i t  and thereby  becomes pro­
h i b i t i v e ) .  Thus, a m arke ts  curve e x i s t s  fo r  each p a r t i c u l a r
case . I t  may be f a i r l y  d i f f i c u l t  to  de te rm ine , bu t t h i s  
d i f f i c u l t y  w i l l  n o t  d e t r a c t  from i t s  r e a l i t y ,  nor i t s  s ta ­
t i s t i c a l  n a tu r e . Our curve i s  no t p u re ly  t h e o r e t i c a l  nor
does i t  proceed from a b s t r a c t  geometry. I t  i s  p r a c t i c a l ,
fu rn ished  by o b se rv a t io n ,  and re v e a ls  the  f a c t s  which i t
9fti n t e r p r e t s ,  d i r e c t l y . ' 5,0 
Through g ra p h ic a l  c o n s t r u c t io n ,  Cheysson then proceeded to  d e r iv e  a 
t o t a l  g ross  revenue fu n c t io n  from th e  average revenue curve . F igure  3-2 
r e v e a l s  how t h i s  i s  accom plished . Cheysson noted t h a t  the gross revenue 
curve , OAP, s t a r t s  from zero  when th e  p r i c e  i s  z e ro ,  r i s e s  to  a maximum 
fo r  some combination o f p r i c e  and o u tp u t ,  then  r e tu r n s  to  zero  for th e  p ro ­
h i b i t i v e  p r i c e .  Furtherm ore , " i t  goes through equal v a lu e s ,  two by two,
29in  r i s i n g  and f a l l i n g  through a maximum a t  summit A ." Each p o in t  on
the  g ro ss  revenue curve r e p r e s e n ts  th e  t o t a l  r e c e ip t s  derived  from the
s a le s  p r ic e  on the h o r i z o n ta l  a x is  d i r e c t l y  below th e  p o in t  in  q u e s t io n .
Thus, in  F igure  3 -2 , "HD . . . r e p r e s e n ts  the  revenues derived  from s a le s
30p r i c e ,  OH, fo r  the m arke t, HE."
Following the  l o g ic a l  p ro g re s s io n  from average revenue to  t o t a l  r e v ­
enue, Cheysson s e t  abou t deve lop ing  a n e t  revenue , or p r o f i t  fu n c t io n ,  
which he derived  by s u b t r a c t in g  t o t a l  c o s ts  from g ro ss  r e c e ip t s  a t  each 
l e v e l  o f o u tp u t.  But b e fo re  doing so , he dwelt momentarily on th e  sub­
j e c t  o f p roduction  c o s t s .  He no ted , fo r  example, t h a t :
28Ib id . , p. 172. Emphasis Supplied.
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These c o s ts  may be p ro p o r t io n a l  t o  g ro ss  revenue or they  
may in c re a s e  l e s s  r a p id ly  or more r a p id ly  than  g ro ss  revenue.
In  average  term s, they  a re  c o n s tan t  in  th e  f i r s t  c ase ,  de­
c re a s in g  in  th e  second c ase ,  and in c re a s in g  in  th e  t h i r d
c a s e .3-1-
In  th e  "Rdsumd," w r i t t e n  in  t h i r d  person , Cheysson re p o r te d  how, w ith  geo­
m e tr ic  diagrams a s  an i n t e r p r e t i v e  a id ,  he analyzed  each o f  th ese  cases
under th e  r e s p e c t iv e  headings of " c o n s ta n t  r e t u r n s , "  " in c re a s in g  r e t u r n s , "
32and " d e c re a s in g  r e t u r n s . "  L a te r ,  Cheysson p re se n te d  s t a t i s t i c a l  av e r­
age and t o t a l  c o s t  curves fo r  the  A u s tr ian  ra i lw a y  network, based upon 
da ta  compiled by Wilhelm von N ordling, a former D irec to r -G en e ra l  o f  Aus­
t r i a n  r a i lw a y s .  N ord ling 1s r e s e a rc h e s ,  pu b lished  in  th e  Annales des 
Ponts e t  Chauss^es in  1886, c o n s t i t u t e  a "p io n ee r"  e f f o r t ,  and repay  exam­
in a t io n  even a t  t h i s  l a t e  d a te .  Nordling c o r r e c t l y  diagnosed th e  c o s t  
s t r u c t u r e  o f the  r a i l r o a d  in d u s t ry  as  one of d e c re a s in g  m arginal c o s t s ,  
and h i s  a t te m p t  to  i d e n t i f y  m arginal c o s t s ,  b o th  e m p ir ic a l ly  and geom etri­
c a l l y ,  met w ith  c o n s id e ra b le  success .  He was aware of th e  problem involved 
in  m easuring ra i lw a y  o u tp u t ,  which c o n s is t s  o f b o th  passenger and goods 
t r a f f i c ;  and a f t e r  d e ta i l e d  j u s t i f i c a t i o n ,  he adopted the  French conven­
t io n  o f  g iv in g  equal w eight to  a to n -k ilo m e te r  o f goods t r a f f i c  and a 
p a s se n g e r-k i lo m e te r  o f t r a v e l .  Among h i s  reason s  fo r  doing so were a com­
p a r i s o n  o f  th e  r e l a t i v e  c o s ts  involved and th e  r e l i a b i l i t y  o f s t a t i s t i c s
33r e q u i r e d  fo r  t h i s  method. Nordling then chose from among the  v a r io u s
^ "R esu m ^ ,"  p .  284.
32I b id .
33Wilhelm von N ord ling . "Note on the  Cost o f  Railway T ra n sp o r t ,"  
t r a n s .  E l iz a b e th  Henderson, I n te r n a t io n a l  Economic P a p e rs , No. 10 (1960), 
pp. 64-70 . N o rd l in g 's  a r t i c l e  has been a p p ra ise d  b r i e f l y  by Hans S ta eh le  
in  "The Measurement o f S t a t i s t i c a l  Cost F u n c tio n s :  An A p p ra isa l  o f  Some 
Recent C o n t r ib u t io n s ,"  American Economic Review, XXXIII, No. 2 (June,
1942), pp . 324-325.
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ra i lw a y  systems o p e ra t in g  in  A u s tr ia  a t  t h a t  t im e, those  in  which the  s c a le
of p la n t  remained as  n e a r ly  c o n s ta n t  a s  p o s s ib le  fo r  a t  l e a s t  two y ears
(not n e c e s s a r i ly  c o n se c u t iv e ) ,  w h ile  a t  th e  same tim e , la rg e  v a r i a t i o n s
34in  th e  volume of t r a f f i c  o ccu red . From th e  c o s t  in fo rm ation  a v a i la b le  
in  th e  g iven  y e a r s ,  N ordling determ ined th e  t o t a l  number of ton-k ilom e- 
t e r s  supp lied  during  the  year  and the  t o t a l  c o s t s ,  e x c lu s iv e  of i n t e r e s t  
on funded d e b t ,  per k i lo m e te r .
Cheysson's g raph ic  r e p r e s e n ta t io n  o f N S rd lin g 's  c o s t  da ta  i s  re p ro ­
duced below a s  F igu re  3 -3 .  In  t h i s  in s ta n c e ,  Cheysson 's procedure i s  con­
s i s t e n t  w ith  t r a d i t i o n a l  p r a c t i c e  which co n s id e rs  c o s ts  a fu n c t io n  of ou t­
p u t .  But in  moving to  a p r a c t i c a l  a p p l i c a t io n  o f th e  concepts he had des­
c r ib e d ,  Cheysson saw the  need to  r e p r e s e n t  t o t a l  c o s ts  in  a d i f f e r e n t  fa sh ­
io n .  F igure  3-4 r e p re s e n ts  Cheysson1s s t a t i s t i c a l  a p p l i c a t io n  o f the p r o f i t -  
maxim ization p r in c ip le  in  th e  A u s tr ia n  ra i lw a y  c a se .  The heavy, dark l i n e s  
of th e  revenue and c o s t  fu n c t io n s  were f i t t e d  to  a v a i l a b l e  s t a t i s t i c s  and 
th e  dashed segments r e p re s e n t  th e  p a r t s  o f th e  v a r io u s  fu n c t io n s  e x t r a ­
p o la te d  from the  s t a t i s t i c a l  d a ta .  The g ro ss  revenue curve i s  derived  
from the  average revenue curve v ia  th e  method o u t l in e d  above. Cheysson 
proclaim ed t h a t  h i s  revenue fu n c t io n s  were based on " o f f i c i a l  r e p o r t s "  of 
th e  ra i lw ay  system, b u t  gave no e x p l i c i t  c i t a t i o n  a s  to  h i s  source of 
d a ta .  In F igure  3 -4 , th e  curve l a b e l l e d ,  " t o t a l  c o s ts  o f p ro d u c t io n ,"  
demands a t t e n t i o n  because i t  i s  n o t  a t o t a l  c o s ts  curve in  th e  t r a d i t i o n ­
a l  sen se . That i s ,  i t  does n o t  show any r e l a t i o n s h i p  between c o s ts  and 
o u tp u t .  In s te a d ,  i t  shows a r e l a t i o n s h i p  between c o s ts  and p r i c e  per
■^As Hans S taeh le  has p o in te d  o u t ,  t h i s  p r a c t i c e  compares fav o rab ly  
w ith  th e  procedure  u t i l i z e d  by J o e l  Dean in  The R e la t io n  o f Cost to  Out­
p u t  fo r  a L eather B e lt  Shop (New York: N a tio n a l  Bureau of Economic Re­
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u n i t  o f o u tp u t ,  while s im u ltan eo u s ly  embodying the same da ta  a s  the to -
35t a l  c o s t  curve in  Figure 3 -3 .  Cheysson1s reason fo r  handling  t o t a l  c o s ts  
in  t h i s  u n fa m il ia r  fash ion  i s  obv ious , s in c e  t h i s  a llow s the g ra p h ic a l  de­
te rm in a t io n  o f  the  n e t  revenue fu n c t io n  in  F igure  3 -4 , and i t  i s  t h i s  l a s t  
fu n c t io n  which provides th e  key to  th e  p ro f i t-m ax im iz in g  s o lu t io n .  He 
was quick  to  p o in t  out t h a t  the  optimum combination o f t a r i f f  and o u tpu t 
was th e  one which maximized n e t  r e c e i p t s .  According to  Cheysson, t h i s  r e ­
s u l t  i s  ach ieved  in F igure  3-4 a t  a t a r i f f  o f  3 .2  centim es and t r a f f i c  of 
2 .6  m i l l io n  t o n s . ^
35According to  Cheysson, i f  we l e t  F r e p re s e n t  c o s ts  of p rodu c tion ;
D, demand ( i . e .  q u a n ti ty  demanded); and P, th e  s a le s  p r i c e ,  then knowing 
th e  two c u rv es , F/D and D/P, w i l l  a l lo w  us to  deduce th e  curve, F /P .
"Thus th e  c o s ts  of p ro d u c tio n  cu rv e ,  F /P , and the  demand curve , D/P, a re  
reduced to  the  same denom inator, i . e . ,  th e  same a b s c i s s a . "  [See "Geome­
t r i c  S t a t i s t i c s , "  p . 175]. In t r a c in g  th e  " c o s t"  curve in  F igure  3 -4 , 
th e r e f o r e ,  one must f i r s t  de te rm ine  th e  volume of o u tp u t  o ffe red  a t  a g iven  
p r i c e ,  th en  f ind  the correspond ing  c o s t  o f producing t h a t  l e v e l  of o u tp u t .
The r e a d e r ' s  a t t e n t i o n  i s  d i r e c te d  to  the  f a c t  t h a t  a lthough  the  
p r i n c i p l e  which Cheysson sought to  e s t a b l i s h  i s  c l e a r ,  th e re  i s  a d i s ­
crepancy in  F igure  3-4 which m ight o therw ise  pass u nno ticed . In h i s  ex­
p la n a t io n ,  Cheysson m ain ta ined  t h a t  a t a r i f f  o f 3 .2  centim es (pt. R) i s  
th e  one which maximizes n e t  rev en u e .  But t h a t  p r i c e  cannot support a 
t r a f f i c  o f  2 .6  m il l io n  to n -k i lo m e te r s  because the  l a t t e r  i s  no t r e p re ­
sen ted  by a p o in t  on the  demand curve  a t  th e  given p r i c e .  I t  i s  p o s s ib le  
t h a t  2 .6  m i l l io n  i s  the  maximum t r a f f i c  c o n s i s te n t  w ith  the  p r ic e  o f 3 .2  
cen tim es, a s  s t a t i s t i c a l l y  d e r iv e d ,  b u t  t h a t  the  n e t  revenue curve was 
in a d v e r te n t ly  drawn so t h a t  i t s  maximum i s  reached b e fo re  50,000 f r .
( l e f t  a x is )  in s tea d  of a t  t h a t  f i g u r e ,  where the  demand curve and th e  n e t  
revenue curve would then i n t e r s e c t  o p p o s i te  th e  q u a n t i ty  of 2 .6  m i l l io n  
to n -k i lo m e te r s .  As the  d iagram  s ta n d s ,  however, 3 centim es i s  the  op­
timum t a r i f f ,  no t 3 .2  cen tim es . U n fo r tu n a te ly ,  Cheysson 's v e rb a l  explan­
a t io n  does no t rev e a l  whether th e  e r r o r  i s  h i s  or whether i t  occured in  
p u b l i c a t io n .  In so fa r  as th e  Cournot p o in t  o f e q u il ib r iu m  l i e s  on th e  hypo­
t h e t i c a l  p o r t io n  of the  demand cu rv e , i t  i s  l i k e l y  t h a t  the  e r ro r  i s  
one of g rap h ic  e lo cu tio n  r a t h e r  than  th e  r 'e s u l t  o f f a u l t y  reaso n ing .
At any r a t e ,  the e r ro r  does n o t  d e t r a c t  s i g n i f i c a n t l y  from Cheysson1s a rgu ­
ment. I t  i s  noted here  on ly  f o r  th e  sake of accu racy . So f a r  as  t h i s  
w r i t e r  could d isc e rn ,  no m ention  o f  t h i s  d isc repancy  was ever made by Wal­
r a s ,  who had read  Cheysson, or by anyone e l s e .
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Given th e  s t a t e d  fu n c t io n s ,  the  s o lu t io n  i s  reached by lo c a t in g  th e  
h ig h e s t  p o in t  on th e  n e t  revenue curve, then  by read ing  the  optimum p r i c e
i
d i r e c t l y  below t h i s  p o in t  on the  p r i c e  a x i s .  From the same p o in t  on th e
n e t  revenue cu rve , an imaginary l i n e  can be drawn upwards to  the  m arke ts
curve, then  a c r o s s ,  h o r i z o n ta l l y ,  to  th e  optimum t r a f f i c  on the  r i g h t
a x i s .  The r e p r e s e n ta t io n  o f  "o u tp u t"  on th e  r i g h t  ax is  and "revenu es
and c o s ts "  on th e  l e f t  a x is  in  th e  same diagram i s  somewhat clumsy by
modern s ta n d a rd s ,  b u t  i s  th e  method used by Cheysson.
On th e  th e o ry  of p r o f i t  m axim ization, Cheysson reached the  same
conclusion  a s  Cournot, who had observed t h a t  "whatever may be  th e  abundance
of the source o f p ro d u c t io n ,  th e  producer w i l l  always stop  when th e  in c re a s e
37in  expense exceeds th e  in c re a s e  in  r e c e i p t s . "  In  the r a i l r o a d  c a se ,
Cheysson concluded t h a t  once the  most p r o f i t a b l e  t a r i f f  i s  re a c h e d ,  " i t
would . . .  no lo nger be advantageous to  f u r th e r  reduce the  p r i c e  in  o rder
to  in c re a se  t r a f f i c ,  a s  c o s ts  would subsequen tly  in c rease  more r a p i d l y
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than g ro ss  rev e n u es ,  and h e n c e fo r th ,  reduce  p r o f i t s . "  But in  concen­
t r a t in g  on n e t  rev en u e , Cheysson1s a n a ly s i s  o f  p r o f i t  m axim ization  was 
more ak in  to  D u p u i t 's ,  or to  M a r s h a l l 's ,  who a ls o  u t i l i z e d  th e  n e t  revenue 
approach. U nlike D upuit, however, Cheysson 's ne t revenue sch ed u le  i s  n e t  
o f t o t a l  expenses minus i n t e r e s t  on funded d e b t.  And the  "normal p r o f i t "  
concept i s  a b se n t  from Cheysson1s t rea tm en t  o f  c o s ts ,  so t h a t  h i s  "n e t  
r e c e ip t s "  a r e  no t  monopoly p r o f i t s  in  the  M arshallian  sen se .
Minus i t s  s t a t i s t i c a l  t r a p p in g s ,  F igu re  3-4 might be reg a rd ed  as  
merely a g rap h ic  r e p r e s e n ta t io n  o f th e  m athem atical p r in c ip le s  developed
0 7
J Cournot, _og. c i t . , p .  59.
^ "G e o m e tr ic  S t a t i s t i c s , "  p .  182.
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by Cournot in  Chapter V of h i s  R esearches. I t  was n o t  th e  f i r s t  such
o f f e r i n g .  D ionysius Lardner p resen ted  a le s s  com plica ted  g ra p h ic a l  model
39o f  p ro f i t -m a x im iz a t io n  in  1850, and J .  de la  G ournerie  o f fe re d  a s im ila r  
40model in  1880. S ig n i f i c a n t ly ,  both w r i te r s  were r a i lw a y  econom ists and 
b o th  analyzed p r o f i t  m axim ization in  the  case of r a i l r o a d s  on ly . D esp ite  
th e  s p e c ia l  c o s t  s t r u c tu r e  o f  the  r a i l r o a d  in d u s t ry ,  none of th e se  w ri­
t e r s ,  in c lu d in g  Cheysson, addressed  themselves to  th e  l a r g e r  q u e s t io n  of 
w hether or no t a r a i l r o a d  should maximize p r o f i t s .  They simply took i t  
f o r  g ran ted  th a t  they  would.
Cheysson appears no t to  have read  Lardner, b u t  he d id  read  de la  
G ourne rie ,  and he c i te d  him in  the  p ro p e r -p la c e .  But what made Cheysson1 s 
approach  to  the  p ro f i t-m ax im iz in g  problem unique was h i s  e x p l i c i t  a ttem p t 
to  e n l i s t  s t a t i s t i c a l  revenue and c o s t  fu n c t io n s  in  th e  s e rv ic e  o f  economic 
th e o r y .  Furtherm ore, t h i s  a ttem p t came a t  a tim e when, in  Schumpeter*s 
w ords, "a s p e c i f i c a l l y  econom etric program—m athem atica l th eo ry  p lu s  s t a ­
t i s t i c a l  f ig u r e s —was s t ru g g l in g  toward conscious fo rm u la t io n  . . . b u t ,  
w i th  some im portan t e x c e p t io n s ,"  no tab ly  t h i s  one, "d id  n o t  q u i te  make i t  
a l l  th e  s a m e ." ^
In v i s io n  and programmatic approach, Cheysson 's a n a l y t i c a l  work was 
indeed marked by th e  " s p i r i t "  o f econom etrics. What Cournot accomplished 
many y e a rs  e a r l i e r ,  Cheysson l a t e r  attem pted to  p u t  i n to  p r a c t i c e ,  both 
g e o m e tr ic a l ly  and s t a t i s t i c a l l y .  In  doing so, he used s t a t i s t i c a l  revenue 
and c o s t  fu n c t io n s ,  and in  t h i s  r e s p e c t ,  po in ted  th e  way fo r  fu tu r e
39 Dionysius L ardner, Railway Economy (New York: Harper & B ro s . ,  1850),
p . 249.
^ J .  de la  G ournerie , Etudes dconomique su r  1*E x p lo i t a t io n  des Che- 
mins des Fer (1880). Also see P an ta leo n i ,  op. c i t . ,  p .  156 n .
41̂ Schumpeter, og. c i t . , p. 960.
econom etric s tu d ie s .  I f  h i s  t re a tm e n t  o f c e r t a i n  v a r i a b le s  was l e s s  so­
p h i s t i c a t e d  than t h a t  found in  modern econometric s tu d ie s ,  i t  does not 
d e t r a c t  from the  importance or o r i g i n a l i t y  o f h i s  approach . I t  m erely 
in d ic a te s  th a t  economics had to  w a i t  fo r  s t a t i s t i c s  to  "ca tch  up" r a t h e r  
than  th e  o ther  way around.
On th e  o ther  hand, i f  i t  i s  to  be sa id  t h a t  Cheysson made any spe­
c i f i c  c o n tr ib u t io n  to  econom etrics beyond e s t a b l i s h in g  the  framework and 
m o tiv a tio n  fo r  econom etric s t u d i e s ,  then  h i s  techn ique  of f i t t i n g  curves 
to  co n c re te  s t a t i s t i c s  must b ea r  c lo s e r  s c ru t in y .  But b e fo re  proceed ing  
to  e v a lu a te  t h i s  techn ique  in  more d e t a i l ,  i t  i s  worthwhile to  pause mo­
m e n ta r i ly  to  co ns id er  Cheysson1s c la im  to  independent d iscovery  o f h i s  
a n a l y t i c a l  method and to  rev iew  b r i e f l y  those  w r i t e r s  who were considered  
by him to  be "p io n ee rs"  in  t h i s  f i e l d .  Then Cheysson 's c o n t r ib u t io n s ,  i f  
any, might be viewed in  a more p roper p e rs p e c t iv e  than  would o therw ise  
be the  case .
The Q uestion o f P r i o r i t y
Cheysson had a p p a re n t ly  worked out h i s  theory  of the  firm  indepen­
d e n t ly  and in  rud im entary  form a s  e a r ly  a s  1871, w hile  a t  Creusot as  fa c ­
to ry  d i r e c t o r .  'Jevons ' Theory o f P o l i t i c a l  Economy appeared the  same 
y e a r ,  and a lthough  Jevons i s  c i t e d  in  th e  f i r s t  in s ta l lm e n t  of th e  1887 
v e rs io n  of "La S t a t i s t i q u e  g^om etrique ,"  Cheysson im p lie s ,  in  a l e t t e r  to  
W a l r a s , ^  th a t  he was unaware of Jev o n s 1 work p r io r  to  the  i n i t i a l  p resen ­
t a t i o n  of h is  a n a l y t i c a l  program b e fo re  the  S o c ie te  de S t a t i s t i q u e  de
^ L e t t e r  of Emile Cheysson to  L^on W alras, May 26, 1886, in  C orres­
pondence, I I ,  p .  128.
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P a r is  on June 18, 1885. On the  o th e r  hand, Cheysson r e p o r t s  how he ap p lied
th e  m axim ization p r in c ip le  to  goodaddvantage in  so lv in g  c e r t a i n  indus-
43t r i a l  problems a t  C reu so t.  And in  1887 he re a f f irm e d  t h a t  the  method 
o f  geom etric  s t a t i s t i c s  came to  him " . . .  a s  an i n s p i r a t i o n ,  more than
/j./j,
f i f t e e n  y e a rs  ago, through th e  demands of the  e n g in e e r in g  p ro f e s s io n ."
Cheysson c r e d i t s  Walras w ith  in tro d u c in g  him to  C o u rn o t 's  work and in ­
s p i r in g  him to  seek ou t o th e r  a n a ly t i c a l  c o n t r ib u t io n s  s im i la r  to  h i s  own. 
Since the  correspondence between Cheysson and Walras began on J u ly  16,
1885, Cheysson*s e f f o r t s  in  t h i s  d i r e c t i o n  must have occured between th a t  
d a te  and May 26, 1886, a t  which time Cheysson w rote  Walras of h i s  having
/ C
r e f e r r e d  to  Cournot and se v e ra l  o th er  w r i t e r s .  In  Cheysson1s f i r s t
l e t t e r  to  W alras, on J u ly  19, 1885, he re p o r te d  t h a t  he had known W alras1
46" . . . name and s e v e ra l  o f [ h i s ]  works fo r  q u i te  some t im e ,"  though
a p p a re n t ly ,  the  Elements d'ISconomie P o l i t iq u e  Pure was no t  among those
i 47 works.
A l l  t h a t  rem ains o f  the  1885 v e rs io n  o f  C heysson 's  l e c tu r e  a t
th e  S o c id td  de S t a t i s t i q u e  i s  a ve ry  b r i e f  summary (rdsumd) which was pub-
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l i s h e d  th e  fo llow ing  year in  two se p a ra te  p la c e s .  In  the  "Rdsumd," 
Cheysson p re sen te d  revenue and c o s t  fu n c t io n s  s im i la r  to  those  of F ig .  3-4
^ I b i d . Cheysson was a t  Creusot from 1871-1874.
44"Geometric S t a t i s t i c s , "  p .  162.
^ C h ey sso n  to  W alras, May 26, 1886, C orrespondence, I I ,  p .  128.
^ L e t t e r  o f Emile Cheysson to  L^on W alras, J u ly  19, 1885, in  Cor­
respondence» I I ,  p .  63. Cheysson did  no t mention any works by t i t l e ,  b u t
by t h i s  time most o f  W alras1 major w r i t in g s  had appeared .
4 7 c f . ,  l e t t e r  o f  L£on Walras to  iSmile Cheysson, January  20, 1886, in  
C orrespondence, I I ,  p .  98.
4^Le Gdnie c i v i l , IX, No. 18 (Aug. 28, 1886), pp . 283-285; and Jo u r­
n a l  de la  S o c i^ t^  de S t a t i s t i q u e  de P a r i s , 1860- 1885 ( P a r i s :  B erger-
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though n o t  fo r  any concre te  s t a t i s t i c a l  c a se .  Moreover, on ly  four d ia ­
grams were inc lu ded  in  the  "Re'sume' , 11 w h ile  th e  f u l l  r e n d i t io n  of "La 
S t a t i s t i q u e  g^ometrique" inc luded  s ix t e e n  diagrams o f  major im portance. 
The f a c t  t h a t  th e  "R^sum£" does n o t  acknowledge e a r l i e r  works appears to  
support Cheysson1s claim  to  independen t d isc o v e ry .  This om ission proved 
to  be a source  of co n s id e rab le  embarrassment to  Cheysson, however.
In May o f  1886, having only th e  "R^sum^" b e fo re  him, and unaware of
th e  c ircum stances  surrounding i t s  p u b l i c a t io n ,  Walras s e v e re ly  a t ta c k e d
Cheysson fo r  f a i l i n g  to  acknowledge C o u rn o t 's  p r i o r i t y —as w e ll  a s  h is
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own— in  th e  a re a  o f  demand and p r o f i t  m axim ization . Somewhat chagrined
a t  Walras* sudden h o s t i l i t y ,  Cheysson coun te red :
I  have been m ulling over th e  s u b je c t  o f  my l a s t  p a p e r ,  which 
I  e n t i t l e d  "La S t a t i s t i q u e  g^om etrique" fo r  twelve y ears  
now . . . .  Since . . . [C re u s o t]  I  have continued to  pur­
sue my r e f l e c t i o n s  in  t h i s  d i r e c t i o n  and when I  gave my 
l e c tu r e  l a s t  year on the  o ccas io n  o f  th e  25th a n n iv e rsa ry  of 
th e  S o c i^ t^  de S t a t i s t i q u e ,  I  d id  n o t  know— I  must sham efully  
adm it—what Cournot had done in  t h i s  f i e l d  and what you your­
s e l f  had done.
Thanks to  Mr. Haton de la  G oup il l ife re ,  I  was p u t  in to  c o n tac t  
w ith  you. I  am indebted  to  him fo r  t h i s  good fo r tu n e .  You 
se n t  me your works; I  r e f e r r e d  to  Cournot’ s ;  I  met o th e r  
a u th o ra  . . .  and I  r e a l i z e d  t h a t  th e r e in  was a l l  s o r t s  of 
m a te r i a l  examined from a l l  a s p e c t s .
L e v ra u l t ,  1886), pp. 135-140. The p u b l ic a t io n  of th e  R^sumd was 
somewhat o f a compromise between Cheysson and the  S o c i^ t^  de S t a t i s t i q u e  
de P a r i s .  The l a t t e r  wished to  p u b l i s h  Cheysson1s m anuscrip t in  i t s  en­
t i r e t y  and a s s e r t e d  a c laim  to  i t  by v i r t u e  o f  i t s  in c lu s io n  in  the  program 
of June 18, 1885. However, Cheysson was r e l u c t a n t  to  do so s in ce  he had 
been exposed to  o th e r  p io n ee rs  in  th e  f i e l d  o f m athem atical economics in  
th e  in te r im  p e r io d  and he wished to  acknowledge them as  w e ll  as o therw ise  
update h i s  m anu scrip t.  " F i n a l l y , "  Cheysson w ro te , " fo r  the  sake o f peace 
and t r a n q u i l l i t y ,  I  consented to  g iv e  a b r i e f  summary o f my work, ..which 
was q u i te  e x te n s iv e ,  and a fo o tn o te  on th e  f i r s t  page was added by the  
committee in d ic a t in g  th a t  t h i s  was m erely  an o u t l i n e  o f  an a r t i c l e  or even 
a book which th e  au tho r was p r e p a r in g ."  [See, Cheysson to  W alras, May 
26, 1886, Correspondence, I I ,  p .  1 2 8 ] .
^W alras to  Cheysson, May 24, 1886, Correspondence. I I ,  p. 126.
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Thus I  was wrong in  th in k in g  th a t  what I  had d isco v ered  
by m yse lf  through my own p e rso n a l r e f l e c t i o n ,  had n o t  a l r e a d y  
been d isc o v e re d  by o th e rs  b e fo re  me under d i f f e r e n t  forms 
and f o r  d i f f e r e n t  a p p l i c a t io n s .  But concern ing  th e  s c ie n ­
t i f i c  customs and manners to  which you adh ere  so s t r o n g ly ,  th e  
p a s t  has proved to  a l l  those  who know me, and th e  f u tu r e  w i l l  
prove to  you, the  e x te n t  to  which I  have been and w i l l  remain 
r e s p e c t f u l  o f  th e  t i t l e s  o f those who have preceded me . . .  .
C e r ta in ly  W alras ' z e a l  in  m a t te rs  of s c i e n t i f i c  c o u r te sy  was commen­
dab le , b u t  in  f a i r n e s s  to  Cheysson, th e re  i s  c o n s id e ra b le  j u s t i f i c a t i o n ,  
in  a d d i t io n  to  h i s  own tes tim ony , fo r  h i s  claim  to  independent d isc o v e ry .
The g e n e ra l  n e g le c t  o f  C o u rno t 's  works in  the  n in e te e n th  c e n tu ry ,  p a r t i -
51c u la r ly  in  F ra n ce ,  has been well-documented. Moreover, l i k e  Dupuit 
b e fo re  him, Cheysson was an eng ineer  by t r a i n in g ,  and a good one, f u l l y  
endowed w ith  th e  e n g in e e r 's  t a l e n t  fo r  so lv ing  p r a c t i c a l  problems and h is  
t a s t e  f o r  a p p l ie d  th eo ry  a s  opposed to  pure  th e o ry .  E ng ineers  a r e ,  by 
temperament, led  to  r e l y  on t h e i r  own s k i l l s  in  so lv in g  p r a c t i c a l  problem s. 
Perhaps fo r  t h i s  re a so n ,  they  have f re q u e n t ly  been  in  th e  vanguard of i n i ­
t i a l  p ro g re s s  in  t h e o r e t i c a l  economics, and in  no o th e r  cou n try  i s  t h i s  
t r a d i t i o n  s t ro n g e r  th an  in  F rance . Cheysson i s  m erely  an o th e r  in  a long 
l in e  o f  cases  in  p o in t .  By h i s  own adm ission, i t  was qua eng ineer  (a t  
Creusot) t h a t  he developed h i s  a n a l y t i c a l  method. S i g n i f i c a n t l y ,  h i s  le c ­
tu re  on geom etr ic  s t a t i s t i c s  was f i r s t  pu b lished  in  an en g in ee r in g  jo u r n a l .
I t  i s  a l s o  a f a c t  t h a t  Cheysson*s formal t r a i n i n g  in  economics f u l ly  
r e f l e c t e d  th e  orthodox  p o in t  of view, and w hile  he a p p a re n t ly  overcame 
the P h i l i s t i n e  a v e r s io n  to  economic theory  of th e  o rthodox  econom ists , he 
n e v e r th e le s s  was c o n s ta n t ly  d iv e r te d  from " the  more d i s i n t e r e s t e d  and
- ^ C h e y s s o n  to  W alras , M3y 26, 1886, Correspondence, I I ,  p .  128.
^ S e e  Rene Roy, "L*Oeuvre ^conomique d 'A ugu stin  C ourno t,"  Econom etrica3
VII (A p r i l ,  1939), p .  143.
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a b s t r a c t  sp ecu la tio n s  o f  pu re  economics" by " th e  r e a l i t y  and g ra v i ty  of 
problems of a p p lied  e c o n o m i c s . M o r e o v e r ,  p r i o r  to  the  beginning o f h i s  
ca ree r  a s  a p ro fe s s io n a l  econom ist in  1882, Cheysson1s energ ies  and a t t e n ­
t io n  were more l i k e l y  to  be d i r e c te d  toward t e c h n ic a l  m a tte rs  r a th e r  
than  q u es t io n s  of pure  economics. Then too , he simply was no t the  sc h o la r  
t h a t  Walras was.
F in a l ly ,  a lthough  Jevons and Walras had been a t  work fo r  some time 
p r io r  to  1885, a t  which time Cheysson began to  f a m i l i a r i z e  h im self  w ith  
t h e i r  major works, t h e i r  new th e o r i e s  remained anathema to  the  French o r ­
thodoxy, and u n like  Jevons o r W alras, Cheysson continued  to  func tio n  in  
an a tm ostphere  openly h o s t i l e  to  th e  new d o c t r in e .  Under these  condi­
t io n s ,  Cheysson would n o t  be led  t o  a study  of "unorthodox" th e o r ie s  a s  
a m a tte r  of course .
In th i s  r e s p e c t ,  i t  i s  im po rtan t  to  n o te  what problems concerned 
Jevons and W alras, a s  w e ll  a s  Dupuit and Gossen, and p r e c i s e ly  what a s ­
p e c ts  o f  t h e i r  a n a ly s i s  proved o f fe n s iv e  to  the  French t r a d i t i o n a l i s t s  o f 
th e  Socid td  d'Economie P o l i t i q u e .  The c u l p r i t  was n o t  the  concept o f 
u t i l i t y  per s e , s in ce  th e  French t r a d i t i o n  begun by C ondillac  and Say 
has c o n s i s te n t ly  ass igned  a r o l e  t o  u t i l i t y  in  d e sc r ib in g  the  concept o f
C O
v a lu e .  Nor was i t  th e  use o f  mathem atics a lo n e ,  s in ce  th e  n ie n te e n th  
cen tu ry  produced a group of French w r i t e r s  who employed mathem atical me­
thods in  the  a n a ly s is  o f  v a r io u s  economic q u e s t io n s  w ithou t in c u r r in g  th e  
h o s t i l i t y  of the  French o rthodoxy . In  t h i s  ca tego ry  a re  severa l  works
•^ L e t te r  of Emile Cheysson to  L^on W alras, A p r i l  24, 1891, in  Cor­
respondence, I I ,  p .  444.
C  O
This o b se rv a tio n  h o ld s  even though Say never understood th e  r o l e  
of u t i l i t y  in  the d e te rm in a t io n  o f  v a lu e ;  i n  f a c t ,  he c le a r ly  rep ea ted  
Sm ith 's  water-diamond parad ox .
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which preceded C heysso n 's ,  in c lu d in g  those  of Esmdnard du Mazet, Mathieu 
Wolkoff, C o u rc e l le -S e n e u i l ,  du Mesnil-Marigny, G. Fauveau, H. L efk v re ,
E. Fontaneau, A. Achard, J .  Marchand, L^on Pochet and Emile Dormoy. This 
group was by no means cohesive , nor were t h e i r  w r i t in g s  o f equa l impor­
tance, bu t the  number of works produced during  th is  p e rio d  i s  an i n d i r e c t  
admission o f  th e  e f f i c a c y  of m athem atics, however sim ple , in  th e  t r e a t ­
ment of economic r e l a t i o n s h i p s .
On th e  whole, i t  i s  t ru e  th a t  th e se  w r i te r s  were no t e n t h u s i a s t i c a l ­
ly  embraced by th e  in n e r  c i r c l e  of the French orthodoxy, but a t  th e  same 
time, a c e r t a i n  atmosphere o f peacefu l  co -ex is ten ce  p r e v a i le d .  In  some 
cases, the  a u th o rs  mentioned were members of the  S o c i^ t^  d'Economie P o l i ­
t iq u e ,  and s e v e r a l  o f  the  e a r l i e r  w r i t in g s  were ap p aren tly  in o f f e n s iv e  
enough to  be in c lu d ed  in  the t ig h t ly - c o n t r o l l e d  Jou rna l des E conom is tes . 
But none o f  th e s e  w r i t e r s  chose th e  p a th s  o f Dupuit or W alras, v i z . ,  an 
a ttem pt to  q u n t i f y  th e  p sy cho lo g ica l  ( i . e . ,  u t i l i t y )  c o n s id e ra t io n s  under­
ly ing the q u e s t io n  o f v a lu e .  In s te a d ,  they  placed more r e s t r i c t i o n s  on 
the e x te n t  of m athem atics and seemed to  share  the  popular p r e ju d ic e  t h a t
so c ia l  phenomena, l i k e  b io lo g ic a l  and p h y s io lo g ic a l  phenomena, cannot be
54n ea tly  enclosed  w i th in  m athem atical form ulas.
^ T h i s  o p in io n  found ample ex p re ss io n  in  an a r t i c l e  by C h a r le s  L e to r t ,  
a member o f  th e  S o c id td  d'Economie P o l i t iq u e  who was f r e q u e n t ly  in  evidence 
a t  i t s  m eetings [See, "De 1 'A p p lica tio n  des Mathdmatiques a 1 ' E tude de 
l'Economie p o l i t i q u e , "  L 'Economiste F ra n ^ a is , I I I ,  No. 44 (O ct. 31, 1874), 
pp. 540-541. C ited  by J a f f d  in  Correspondence, I ,  pp. 458 n . ; 529 n . ]  
L e to r t  tended to  view the  works o f  Jevons and Walras a s  a c o n t in u a t io n  of 
a trend  e s t a b l i s h e d  by Canard, Thiinen, Cournot, Dupuit and o t h e r s .  He 
considered W alras ' work, p a r t i c u l a r l y ,  of the h ig h es t  i n t e r e s t  from a 
sp e c u la t iv e  and s c i e n t i f i c  v iew poin t,  b u t  he doubted th e  u s e fu ln e s s  o f  r i g ­
orous m athem atica l deductions  in  p r a c t i c e .  His a r t i c l e  i s  in c lu d ed  in  
Jevons' b ib l io g ra p h y  of mathematico-economic t r a c t s  in  the Theory o f 
P o l i t i c a l  Economy. Whether Cheysson read  L e t o r t ' s  a r t i c l e  i s  n o t  known.
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Cheysson a l s o  shared th i s  o p in io n .  Undoubtedly, what he admired 
and found u se fu l  in  the  works o f th e  " u t i l i t y  school"  was i t s  use  of mathe- 
- m atico-economic rea so n in g ,  r a th e r  than  th e  u t i l i t y  p re c e p ts  upon which 
t h e i r  r e s p e c t iv e  th e o r ie s  were b u i l t .  In  t h i s ,  th e r e f o r e ,  Cheysson r e ­
mained more lo y a l  t o  the Cournot t r a d i t i o n  than  to  th e  "mathem atical school" 
which e v e n tu a l ly  r a l l i e d  around W alras .
These c o n s id e ra t io n s ,  coupled w ith  C heysson 's  own tes tim ony , s t ro n g ­
ly  advance h i s  case  fo r  independent d is c o v e ry  o f  c e r t a i n  economic p r i n c i ­
p l e s .  Yet, a s  mentioned e a r l i e r ,  th e  e s ta b l is h m e n t  o f  t h i s  c la im  i s  not 
o f p rim ary  im portance; i t  i s  in  Cheysson1s a p p l i c a t io n  of tho se  p r in c ip le s  
to  s p e c i f i c  problems th a t  h i s  r e a l  c o n t r ib u t io n s  to  economic a n a ly s i s  l i e .
The M athematical Foundation of Geometric S t a t i s t i c s
In view of W alras ' censure o f the  "Resum^," Cheysson took advan­
ta g e  of the  f i r s t  opp o rtu n ity  to  s e t  th e  re c o rd  s t r a i g h t .  That opportun­
i t y  came upon the  occasion  of the  i n i t i a l  p u b l ic a t io n  o f "La S t a t i s t i q u e
geom etrique" _in ex tenso , in  1887. T here in  Cheysson w ro te :
. . .  in  o rd e r  to  g ive everyone h i s  j u s t  d e s s e r t s ,  i t  i s
my duty  to  add th a t  in  l a t e r  s tu d y in g  th e  works of economists
I  have noted  th a t  in  s e v e ra l  of i t s  p a r t s  t h i s  method comes 
in to  c o n ta c t  with the  th e o r i e s  i s s u e d  in  France  by M ssrs. Cournot, 
du Mesnil-Marigny, Dupuit, W olkoff, Fauveau, and de la  Gour­
n e r i e ;  in  England by M ssrs. S ta n le y -Je v o n s ,  Whewell, Tozer, 
and Macleod; in  Sw itzerland  by Mr. Leon W alras; in  Germany 
by M ssrs. Gossen, de Thiinen, Rau, B rentano and Launhard t; in  
I t a l y  by M ssrs . Boccardo, E r re ra  and Z am belli;  [ in  th e  U. S. 
by Mr. Hadley, e t c . ].■*•*
"Geometric S t a t i s t i c s , "  pp. 162-163. The words p laced  in  b ra c k e ts  
were added in  the  v e rs io n  of "La S t a t i s t i q u e  geom etrique" r e p r in te d  in  
Emile Cheysson: Oeuvres C h o is ie s , I .  Some o f  those  mentioned, inc lud ing  
Cournot, Dupuit, Jevons, Walras, Gossen and Thiinen, need no in t ro d u c t io n .  
The o th e r s  m ight, p a r t i c u l a r l y  th e  French and I t a l i a n s .  Because of the  
e x te n s iv e  number o f  in d iv id u a ls  in v o lv e d ,  however, th e  usual fo o tn o te  appa­
r a t u s  i s  deemed in a p p ro p r ia te .  For t h i s  re a so n ,  a b r i e f  ske tch  of each of
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Cheysson1s amende ho norab le  f a i l e d  to  appease W alras , however, who
rev e a le d  c o n s id e ra b le  in d ig n a t io n  over the  ap paren t i n s u l t  to  Cournot o f
being  ranked m a t t e r - o f - f a c t l y  w ith  e ig h teen  o th e r  "p re d e c e s s o rs "  ( in c lu d -  
56ing h im s e l f ) .  To a c e r t a i n  e x te n t ,  Walras* in d ig n a t io n  was w a rran ted ,  
though he o b v io u s ly  be lab o red  the  p o in t  u n n e c e ssa r i ly .  Cheysson1s c la im  
to  independent d isc o v e ry  o f h i s  a n a l y t i c a l  method i s  accep ted  h e re ,  a l ­
though in  h i s  c o n s t ru c t io n  of th e  s t a t i s t i c a l  demand curve in  F ig u re  3-4 
he was a lm o st c e r t a i n l y  in f lu en ced  by Cournot to  some e x te n t .  His i n t e l ­
l e c tu a l  d eb t  to  o th e r s  i s  l e s s  easy to  t r a c e ,  bu t a b r i e f  rev iew  o f  those  
w r i t e r s  mentioned above i s  in fo rm a tiv e  in  t h i s  re g a rd .
I t  i s  n o t  th e  aim o f  t h i s  study  to  ev a lu a te  C heysson 's  perform ance 
in  d e t a i l e d  comparison to  a l l  of th e  w r i t e r s  he c i t e d  a s  p re d e c e s s o r s .
Even i f  t h i s  were d e s i r a b l e ,  i t  would be  extremely d i f f i c u l t ,  owing to  the  
s c a r c i ty  and i n a c c e s s i b i l i t y  o f many o f  the lesser-know n works. However, 
Cheysson 's f a i l u r e  to  a s s ig n  any h ie ra rc h y  o f p r i o r i t y  n e c e s s i t a t e s  some 
g e n e ra l  comparison o f  h i s  own c o n tr ib u t io n  w ith  those  o f fe re d  by h i s  con­
te m p o ra r ie s ,  or th o se  who preceded him, s ince  not a l l  o f  the  w r i t e r s  c i t e d
57c o n tr ib u te d  to  economic a n a ly s i s  in  equal measure or a lo ng  th e  same l i n e s .
th e  lesser-know n w r i t e r s  c i t e d  by Cheysson i s  inc luded  in  Appendix
I I  of t h i s  s tu d y .  P a r t i c u l a r  a t t e n t i o n  to  s i m i l a r i t i e s  between th e se  
w r i t e r s '  works and C heysson 's  i s  accorded in  the  main t e x t ,  however.
- ^ L e t t e r  o f  Le'on Walras to  Wilhem Launhardt, F eb ruary  26, 1887, in  
Correspondence, I I ,  p .  197. The r e l a t i o n s h i p  between Walras and Cheysson, 
such a s  i t  was, became n o t ic e a b ly  s t r a in e d  a f t e r  the  p u b l i c a t io n  o f  th e  
"R^suml" in  1886. A f te r  1887, the  correspondence between them stopped 
e n t i r e l y ,  w ith  one excep tio n —a s in g le  exchange of l e t t e r s  in  1891.
“̂ T he  more s i g n i f i c a n t  works and t h e i r  au th o rs  have re c e iv e d  due a t ­
t e n t io n  a t  th e  hands of o th e r s ,  b u t  i t  i s  perhaps s i g n i f i c a n t  t h a t  the  
names o f  de la  G ou rnerie , du M esnil-M arigny, Fauveau, W olkoff, Tozer,
E rre ra  and Zam belli a r e  n o t  inc luded  in  Schumpeter's h ig h ly - re g a rd e d  His­
to ry  o f  Economic A n a ly s i s .
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E rre ra  and Zam belli p ro v id e  cases in  p o in t .  A ccording to  J a f f e ,  th e  re sp e c ­
t i v e  a r t i c l e s  which w arran ted  t h e i r  in c lu s io n  in  Jevons* b ib l io g ra p h y  of
mathematico-economic w r i t in g s  con ta in  no th ing  more th an  r^sumds o f Walras*
58th e o ry  o f exchange, " i n te r l a r d e d  with la u d a to ry  rem a rk s . 11 L ikew ise ,
Boccardo was m ainly in s t ru m e n ta l  in  r e v iv in g  Cournot*s works, e s p e c ia l ly  
59in  I t a l y .
Among the  Germans, a t t e n t i o n  i s  d i r e c te d  to  Schumpeter*s assessm ent
of von Thiinen: "He was th e  f i r s t  to  use th e  c a lc u lu s  a s  a form of economic
re a so n in g .  Nobody, b e fo re  or a f t e r ,  ever unders tood  so p ro found ly  the
t r u e  r e l a t i o n  between 'th e o ry *  and 1 f a c t s * . L a u n h a r d t ' s  c o n tr ib u t io n s
in  th e  a re a  o f t r a n s p o r t a t i o n  and lo c a t io n  th e o ry  p a r a l l e l e d  Cheysson*s
own accomplishments in  th e s e  a re a s ,  and w i l l  be examined below. Cheysson*s
i n t e r e s t  in  Rau was e v id e n t ly  spurred by th e  l a t t e r * s  f re q u e n t  a p p l ic a -
61t io n  of t h e o r e t i c a l  p r i n c i p l e s  to  concre te  c a s e s ,  and h i s  " in c i d e n t a l 11 
acknowledgement o f th e  v a lu e  of mathematics by th e  in t r o d u c t io n  o f symbolic 
or g ra p h ic a l  s ta te m e n ts .  Brentano’ s w r i t in g s — p a r t i c u l a r l y  those  con­
ta in in g  h i s  c o n t r ib u t io n s  to  the  r e l a t i o n s h ip  between wages and hours on 
th e  one hand and worker p ro d u c t iv i ty  on th e  o th e r ,  a s  w e ll  as se v e ra l  
o f h i s  economic and s o c i a l  reform s—a re  more e v o c a t iv e  o f Cheysson* s o th e r
C O  !
J J a f f e ,  C orrespondence, I ,  p . 410 n .
5 9 I b i d . ,  I I ,  p .  760 n .
^S ch u m p e te r ,  _op. c i t . , p . 466.
61J . K. Ingram, "K arl H einrich  Rau," P a lg ray e* s  D ic t io n a ry  of Pol­
i t i c a l  Economy, ed. H. Higgs (London: Macmillan & C o .,  1926), I I I ,  p .
264.
69 Jevons, Theory o f P o l i t i c a l  Economy, p .  x x iv .
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w r i t in g s  than h i s  "La S t a t i s t i q u e  g eo m e tr iq u e ,"  though B re n ta n o 's  s t a ­
t i s t i c a l  s tu d ie s  may w arran t h i s  mention h e re .^ 3
While most of MAcleod's works were devoted  to  the  th eo ry  of money 
and c r e d i t ,  he had a n t i c ip a te d  Jevons on th e  su b je c t  of n e g a t iv e  v a lu e ,  
and acco rd ing  to  Jevons, " a l l  th e  w r i t in g s  o f  Mr. Henry Dunning Macleod 
e x h ib i t  a s t ro n g  tendency to  m athem atica l t r e a t m e n t . " ^  This p lu s  the  
f a c t  t h a t  C hevalie r  had adopted M acleod 's  tex tbook  a t  th e  College de 
France p robab ly  a t t r a c t e d  C heysson 's  a t t e n t i o n .  S im i la r ly ,  the  mathema­
t i c a l  t re a tm e n t  of c e r t a in  economic p ro p o s i t io n s  by Whewell and Tozer in  
th e  Cambridge P h i lo so p h ic a l  S o c i e ty 's  T ra n sa c t io n s  e v id e n t ly  recommended 
them selves to  Cheysson.
Nothing more need be sa id  o f Cournot, who as Walras suggested , tops 
th e  l i s t  o f  "p io n ee rs"  where C heysson 's  a n a l y t i c a l  performance i s  concerned. 
Like Dupuit and Gossen a f t e r  him, Cournot was simply ignored fo r  a long 
t im e . I t  remained fo r  Walras to  d i r e c t  Cheysson1s a t t e n t i o n  to  t h e i r  works
/ ✓ t *in  1886. J u le s  du Mesnil-Marigny, member o f  th e  S o c ie te  d'Economie P o l i ­
t iq u e  and former s tuden t of th e  Ecole  P o ly tech n iq u e , had inc luded  mathe­
m a t ic a l  n o tes  in  h is  Catechisme de l 'Econom ie P o l i t iq u e  basee  sur des P r in - 
c ip e s  r a t i o n n e l s , bu t  accord ing  to  Jev ons , he was "o th erw ise  d iv e r te d  
from a t r u e  theo ry  . . . [and] b u i l t  upon th e  s a n d . " ^  As fo r  Wolkoff, 
h i s  appearance among Cheysson's l i s t  o f " p io n e e rs"  i s  n o ta b le  only in so fa r  
a s  he was a d i s c ip l e  of von Thunen, and in  expounding some o f the  l a t t e r ' s
^ B re n ta n o  was a s t a t i s t i c i a n  in  th e  government s e rv ic e  and worked 
under E rn s t  Engel, a former s tu d e n t  o f L ePlay; which perhaps accounts fo r  
Cheysson 's i n t e r e s t  in  B re n ta n o 's  work.
^ J e v o n s ,  jO£. c i t . , p . x x v i i .
**5 Ib id . , p. xxv.
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t h e o r i e s ,  he employed m athem atical methods . 6 6  L ikewise, Fauveau made sev­
e r a l  c o n tr ib u t io n s  to  th e  m athem atical theory  o f va lu e  and o f t a x a t io n  
in  the  Jo u rn a l  des Econom istes. De la  Gournerie in f lu en ced  Cheysson 's
approach to  p r o f i t  m axim ization  under monopoly c o n d it io n s ,  and shared
68b i l l i n g  with Cheysson in  P a n ta l e o n i 's  Pure Economics.
A l l  of th e  names in  Cheysson 's l i s t  (with the  ex cep tion  o f  H a d le y 's ,  
which was added l a t e r )  appear in  Jevons ' b ib lio g rap hy  o f  mathem atico- 
economic w r i t in g s ,  thus  u n d e r l in in g  the  common thread  of m athem atica l ex­
p o s i t io n  employed by each of them, in  varying  degrees of s o p h i s t i c a t io n  
and com pleteness. D e sp ite  Cheysson 's deference  to  o th er  w r i t e r s ,  however, 
he considered  h i s  method of geom etric  s t a t i s t i c s  something a p a r t  from 
p rev io us  ach ievem ents. Immediately follow ing th e  passage in  which Cheys­
son acknowledged fo re ru n n e rs  in  th e  mathem atical method, he added:
In g e n e ra l ,  th e s e  a u th o rs ,  some of whom a re  eminent, based 
th e i r  p o in ts  of view on s p e c u la t iv e  a n a ly s is  fo r  th e  ex p o si­
t io n  and d i s s e c t i o n  of economic c a te g o r ie s ,  such a s  exchange, 
v a lu e , or money; r a t h e r  than  aiming a t  p r a c t i c a l  a p p l ic a ­
t io n s  and s o lu t io n s  to  i n d u s t r i a l  problems. But they  r i g h t ­
f u l ly  d eserv e  e a rn e s t  r e s p e c t  and i t  i s  j u s t  to  s a lu te  them 
as the  p re c u r s o r s  who have c le a re d  the way fo r  th e  commer­
c i a l  t r a n s fo rm a tio n  o f our m ethod.69
Mathieu W olkoff, "Le S a la i r e  n a tu r e l ,  d 'a p re s  M. de Thunen," 
Jo u rn a l  des E conom istes , 2nd S e r . ,  X (May 15, 1856), pp. 263-270. A lso , 
W olkoff, "N ouvelles O bserva tions au S u je t  de l 'O uvrage de M. de Thunen 
sur l e  S a la i r e  n a t u r e l , "  Jo u rn a l  des Economistes, 2nd S e r . ,  XVI (Nov. 15, 
1857), pp. 239-255.
67pauveau 's works a r e  l i s t e d  in  Jevons' b ib lio g rap h y  in  th e  Theory 
o f P o l i t i c a l  Economy.
^ ^P an ta leo n i,  op. c i t . , p .  156 n.
69"Geometric S t a t i s t i c s , "  p . 163.
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Thus, Cheysson mentions t h e i r  names only in  p a s s in g .  But even so , the 
m athem atica l foun dations  o f  h is  method have been c l e a r l y  e s ta b l i s h e d ,  and 
we can now tu rn  to  an assessm ent of h i s  econom etric  perform ance.
E v a lu a tio n  o f  Cheysson's S t a t i s t i c a l  Model
The S p i r i t  o f  Inqu iry
According to  Robert H. S t ro tz ,  " th e  s a l i e n t  f e a tu r e  [o f  econom etrics]  
i s  th e  e x p l i c i t  use of mathematics and s t a t i s t i c a l  in fe re n c e .  Nonmathe- 
m a t ic a l  th e o r iz in g  and p u re ly  d e s c r ip t iv e  s t a t i s t i c s  a r e  no t p a r t  of eco­
n o m e t r ic s .11̂  Following Henry S chu ltz , S t r o tz  a t t r i b u t e s  th e  f i r s t  " s ig ­
n i f i c a n t  combination of m athem atical th eo ry  and s t a t i s t i c a l  e s t im a t io n "
71to  Henry Ludwell Moore, "during  the  e a r ly  p a r t  o f  th e  tw e n tie th  c e n tu ry ."
While de fe ren ce  i s  u s u a l ly  given to  e a r l i e r  f o r e ru n n e r s ,  Cheysson 's p o s i-
72t io n  in  th e  h i s t o r y  of econom etrics i s  a lm ost u n iv e r s a l ly  overlooked.
Yet Cheysson 's performance i s  a s i g n i f i c a n t  l in k  in  a l i n e  o f thought be­
gun by S i r  W illiam  P e t ty  in  the seven teen th  c e n tu ry  and cu lm inating  in  
th e  works of Moore, S c h u l tz ,  and o thers  in  our own.
In o rder  to  d i s p e l  any doubt th a t  s t a t i s t i c a l  in f e r e n c e , and not 
sim ply d e s c r ip t io n ,  was e s s e n t i a l  to  Cheysson 's a n a l y s i s ,  c e r t a i n  passa ­
ges from "La S t a t i s t i q u e  geometrique" a re  o f fe re d  a s  tes tim ony . Cheysson 
s a id  of Geometric S t a t i s t i c s  t h a t :
7 ®R. H. S t r o tz ,  "Econom etrics,"  I n t e r n a t i o n a l  Encyclopedia o f  the  
S o c ia l  S c ien c es , ed. David L. S i l l s ,  IV (1968), p .  350.
7 1 I b i d . ,  p .  351.
7^The excep tion s  of H. S taehle  and J .  A. Schumpeter, bo th  e le c te d -  
fe l lo w s  of the  I n t e r n a t io n a l  Econometric S o c ie ty ,  have been noted in  Chap­
t e r  I .
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I t  goes beyond known f a c t s , in s te a d  o f  con fin ing  i t s e l f  
to  t r a n s la t i o n  and r e p ro d u c t io n . I t  proposes to  uncover 
unknown elem ents, bu t in  t h i s  sea rch  i t  leaves  no th ing  
to  chance nor h y p o th es is .  Raw f a c t s ,  s u i t a b ly  p laced  in  
a work, fu rn ish  s o lu t io n s  which a r e  im p l i c i t l y  con ta ined  
w ith in  them selves; t h i s  method e x t r a c t s  those  s o lu t io n s  
as  one e x t r a c t s  a m etal from i t s  o re .
O bservation i s  b a s ic  to  th e  method and i s  used to  d e t e r ­
mine the  primary d i r e c t i o n  o f  e x i s t i n g  r e l a t i o n s h i p s ;  and in  
t h a t  re s p e c t  we a re  f u l l y  in  the  a re a  o f g ra p h ic a l  s t a t i s ­
t i c s .  But upon these  fundam ental c u rv e s , a s  upon a so l id  
foundation , we s h a l l  then  c o n s t r u c t  o th e rs  which can be 
be deduced in  a m athem atical f a s h io n , t h a t  i s  to  say , w ith  
complete r i g o r .75
Upon comparing Cheysson's d e s c r i p t io n  o f geom etric  s t a t i s t i c s  w ith 
S t r o t z ' s  d e s c r ip t io n  of econom etrics , i t  once aga in  becomes obvious th a t  
th e  modern s p i r i t ,  i f  no t the  a c t u a l  te c h n iq u e s ,  of econom etrics formed 
an i n t e g r a l  p a r t  of Cheysson's a n a l y t i c a l  approach to  economic problems.
N ature  o f th e  Data
S t a t i s t i c a l  func tio ns  used in  economic a n a ly s is  must be in te rp re te d  
in  view of the  n a tu re  of the  d a ta  used and th e  method of a n a ly s i s  employed.
In  t h i s  r e s p e c t ,  Cheysson's cho ice  o f  N o rd l in g 's  c o s t  da ta  was f o r tu n a te ,  
no t  only because Nordling* s perform ance was an adm irab le  one fo r  h is  time 
b u t  a ls o  because h i s  a r t i c l e  i s  r e a d i l y  a c c e s s ib le  in  E n g lish .  On the  de­
mand s id e ,  i t  should be emphasized t h a t  a lthough  Cheysson had independently  
worked ou t the  geometric s o lu t io n  to  p r o f i t  maximization b e fo re  1886, he 
d id  not a t tem p t a s t a t i s t i c a l  a p p l i c a t io n  o f  the  same s o lu t io n  u n t i l  t h a t  
y e a r ,  subsequent to  h i s  read in g  o f  Cournot. Moreover, in  p re s s in g  on to  a 
s t a t i s t i c a l  a p p l ic a t io n  of C o u rn o t 's  a n a l y s i s ,  Cheysson obviously  f e l t
74t h a t  he was removing C ourno t 's  perform ance from mere " a b s t r a c t  s p e c u la t io n ."
^"G eo m etr ic  S t a t i s t i c s , "  pp. 166-167. Emphasis su p p lied .  
^ S e e ,  "Geometric S t a t i s t i c s , "  pp. 162-163.
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The key to  th e  success  of Cheysson 's s t a t i s t i c a l  model th e r e f o r e  l i e s  in  
the  r e s p e c t iv e  c o n t r ib u t io n s  of Nordling and Cournot, s in c e  they  provided 
the  s t a r t i n g  p o in t  fo r  Cheysson1s " s t a t i s t i c a l "  cu rv e s .
In h i s  independent study  o f ra ilw ay  c o s t s ,  N ordling  met and overcame 
th e  f a m i l i a r  problems which fac e  modern w r i t e r s  on the  s u b je c t  o f  s t a t i s ­
t i c a l  c o s t  f u n c t io n s .  For example, he confronted  the  problem of d iv e r ­
s i f i e d  o u tp u ts  and the  problem o f  p o ss ib le  changes in  techno logy  and the  
s iz e  of equipm ent. He s u c c e s s fu l ly  i s o la te d  the  n e t  changes in  th e  r a t e  
of ou tp u t from among th e  many f a c to r s  th a t  in f lu e n c e  c o s t s  and he made the 
necessa ry  s e p a ra t io n  of c o s ts  in to  those which depend on th e  passage  o f 
time and those  which depend upon u t i l i z a t i o n .  Moreover, he used annual, 
average c o s ts  per  k i lo m e te r  fo r  each l in e ,  expressed  in  terms o f co n s tan t  
monetary u n i t s .  Thus N ordling was keenly aware o f th e  changes r e le v a n t  
v a r ia b le s  undergo in  tim e, and he took measures to  a d ju s t  a v a i l a b l e  data  
fo r  th e se  changes in  h i s  method of a n a ly s i s .  N o rd lin g 1s work was p u re ly  
e m p ir ic a l ,  however. He a ttem pted  no theory  of c o s t s .  By c o n t r a s t ,  Cheys­
son1 s c o n t r ib u t io n  c o n s is te d  in  in s e r t in g  s t a t i s t i c a l  fu n c t io n s ,  such as 
N ord ling 1s ,  i n to  the  t h e o r e t i c a l  s t r u c tu r e  of p r o f i t  m axim ization , and 
in  doing so , he accep ted  N ord lin g1s c o n tr ib u t io n  on i t s  own m e r i t s .  In 
view of N o rd l in g 's  performance t h i s  f a c t  should n o t  be taken  l i g h t l y  in  an 
o v e ra l l  a ssessm ent of Cheysson 's "econom etrics ."
A part from th e  c o s t  s id e  o f  F igure  3 -4 , the  n a tu re  o f  Cheysson's 
data  and the  method of a n a ly s i s  he used to  d e r iv e  the  s t a t i s t i c a l  demand
^ C h e y s s o n 's  curves were " s t a t i s t i c a l "  in  th e  sense  t h a t  they  were 
based on a c t u a l ,  num erical o b se rv a t io n s ,  a d ju s te d  in  v a r io u s  ways d iscussed  
below. There was no a t tem p t on Cheysson's p a r t  to  s u b s t i t u t e  o th e r  " s t a ­
t i s t i c s "  ( i . e . ,  f i r s t - o r d e r  d i f f e r e n c e s ,  l i n k - r e l a t i v e s ,  t ren d  r a t i o s ,  e t c . )  
fo r  the  o r i g i n a l  o b se rv a t io n s .
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curve a r e  g r e a t l y  obscured. Thus i t  i s  d i f f i c u l t  to  t e l l  whether Cheys­
son fa red  bad ly  or m ag n if icen tly  in  i d e n t i f y in g  a s t a t i s t i c a l  demand curve 
of p r a c t i c a l  im portance. There i s  s u f f i c i e n t  evidence n e i th e r  to  i n d ic t ,  
nor to  p r a i s e  him on unequivocal g rounds. For t h i s  rea so n , any explana­
t io n  of th e  s t a t i s t i c a l  n a tu re  of Cheysson’ s ’’m arkets"  curve— in  t h i s  
p a r t i c u l a r  c ase ,  a t  l e a s t — is  no t f u l l y  removed from th e  a rea  o f specu la ­
t i o n .  Cheysson, h im se lf ,  o f fe re d  l i t t l e  h e lp  to  h is  re a d e rs  in  t h i s  r e ­
ga rd . He gave on ly  a vague re f e re n c e  to  " o f f i c i a l  s t a t i s t i c s "  a s  the 
source o f h i s  revenue data  and o f fe re d  no ex p la n a t io n  a s  to  how, or i f ,  
the  o f f i c i a l  s t a t i s t i c s  were a d ju s te d  fo r  th e  passage of tim e, changes in  
demand, and so f o r t h .  We know from L a r d n e r 's  tes tim ony th a t  European
r a i l r o a d s ,  from t h e i r  e a r l i e s t  h i s t o r y ,  k e p t  d e ta i l e d  r e p o r t s  a s  to  c la s -
7 6ses and volume o f  t r a f f i c  and r e l a t e d  t a r i f f s  and r e c e i p t s .  Furthermore, 
N o rd l in g 's  re s e a rc h e s  should have a l e r t e d  Cheysson to  major problems th a t  
would have to  be faced in  the  i d e n t i f i c a t i o n  of s t a t i s t i c a l  revenue d a ta .
But how Cheysson followed through h i s  c o n s t r u c t io n  o f the  "m arkets" curve 
in  F igu re  3-4 we simply do no t know. A l l  t h a t  has surv ived  i s  th e  end 
r e s u l t .  And t h a t  r e s u l t  i s  c e r t a i n l y  n o t  a demand curve in  the  t r a d i t i o n ­
a l  sense .
Cheysson and th e  S t a t i s t i c a l  Law o f  Demand
T w en tie th -cen tu ry  purveyors o f  s t a t i s t i c a l  demand r e l a t i o n s h ip s  have 
o f te n  d i f f e r e n t i a t e d  th e i r  demand cu rves  from those  o f  t r a d i t i o n a l  economic 
th eo ry .  H. L. Moore, fo r  example, h e ld  t h a t  the  s t a t i s t i c a l  "law  of demand”
76'L a r d n e r ,  0£ .  c i t . , p . 246. Here Lardner p resen ted  a ta b u la r  c la s ­
s i f i c a t i o n  o f r e c e i p t s ,  expenses, and p r o f i t s  fo r  the  Belgian ra i lw ay s  
in  1844. He a l s o  computed average  r e c e i p t s  per  u n i t  o f  t r a f f i c  fo r  each 
c l a s s i f i c a t i o n .
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a t  which he a r r iv e d  i s  a dynamic law, whereas th e  demand curve of economic
77th eo ry  i s  a s t a t i c  law. Cheysson made a s im i la r  c laim  on b e h a lf  of geo­
m e tr ic  s t a t i s t i c s .  In a l e t t e r  to  Haton de la  G o u p i l l i^ re ,  he w rote:
t h i s  method does n o t  use  s t a t i s t i c s  in  a p a ss iv e  way, bu t  
a c t iv e ly ;  the  a n a ly s i s  i s  no longer s t a t i c  b u t  dynamic. S ta ­
t i s t i c s  no longer m ere ly  reco rd  and d e s c r ib e  f a c t s  bu t  uses 
them to  a n t i c i p a t e  laws and p r e d ic t  t r e n d s . 78
" S t a t i c , ” as used in  t h i s  c o n te x t  r e f e r s  to  a p a r t i c u l a r  p o in t  in  tim e, 
whereas "dynamic" r e f e r s  to  phenomena experienced  over tim e. These terms 
a re  o f te n  ambiguous, however, and mask the  t r u e  d i s t i n c t i o n  between s t a ­
t i s t i c a l  and t h e o r e t i c a l  demand cu rves .  In Cheysson1s case , the  "m arkets"  
curve of F igure  3-4 r e p r e s e n ts  a r e l a t i o n s h ip  between v a riou s  p r ic e s  and 
' corresponding amounts o f o u tp u t  s o l d ; i . e . ,  i t  i s  an ex p o s te  r e l a t i o n s h i p .  
Thus Walras was c o r r e c t  in  i d e n t i f y in g  Cheysson 's "courbe des d^bouch^s" 
w ith  Cournot*s "courbe du d ^ b i t , "  or s a le s  c u r v e . ^  In th e  a c tu a l  con­
s t r u c t io n  of s t a t i s t i c a l  demand cu rves ,  however, c e r t a in  refinem ents  a r e  
re q u ire d  in  order to  g e t  s a t i s f a c t o r y  r e s u l t s .  Cournot recognized  t h i s  
when he w rote:
. . . the p r i c e  o f an a r t i c l e  may v a ry  n o tab ly  in  the course 
of a y ear ,  and , s t r i c t l y  speaking, th e  law of demand may 
a ls o  vary in  th e  same i n t e r v a l ,  i f  th e  coun try  experiences 
a movement o f p ro g re s s  or decadence. For g re a te r  accuracy, 
th e re fo re ,  in  th e  e x p re ss io n  F (p ) ,  p must be held  to  de­
no te  the  annual average  p r i c e ,  and th e  curve which re p re ­
se n ts  fu n c t io n  F to  be in  i t s e l f  an average  of a l l  the  
curves which would r e p r e s e n t  t h i s  fu n c t io n  a t  d i f f e r e n t  
times of the  year.®®
77cited  in  E. J .  Working, "What Do S t a t i s t i c a l  Demand Curves Show," 
Q u a r te r ly  Journa l o f  Economics, XLI (February, 1927), p . 214.
^C heysson  to  de la  G oup illife re , Ju ly  10, 1885, Correspondence, I I ,  
p .  62.
7^Walras to Cheysson, May 24, 1886, Correspondence, I I ,  p. 126.
80Cournot, oja. c i t . , p. 52 .
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According to  E. J .  Working, "a s t a t i s t i c a l  law o f  demand re p re s e n ts
a c o n d i t io n  under which the  r e l a t i o n s h ip s  between f a c t o r s  may be considered
to  have remained th e  same, o r ,  to  pu t i t  more a c c u r a t e ly ,  a c o n d it io n  which
81i s  an average  of th e  r e l a t i o n s h ip s  during  th e  p e r io d  s tu d i e d ."  Working
a l s o  shows t h a t  t h i s  l a s t  c h a r a c t e r i s t i c  makes the  " s t a t i c  v s .  dynamic"
d i s t i n c t i o n  m eaningless in  many case s .  Since th e  p ro c e ss  of curve f i t t i n g
corresponds to  av e rag in g ,  the  f i t t e d  curve may be cons idered  to  d e p ic t
the  av erag e  r e l a t i o n s h i p  between p r ic e  and q u a n t i ty .  But t h i s  amounts
to  th e  same th in g  a s  r e p re s e n t in g  the  r e l a t i o n s h i p  a t  a p o in t  of time which
i s  t y p i c a l  fo r  th e  p e rio d  s tu d ie d .  Thus what s t a r t e d  as  "dynamic" ends 
82up a s  " s t a t i c . "  N e v e r th e le ss ,  bo th  C ourno t 's  demand r e l a t i o n s h i p  and 
t h a t  d e sc r ib e d  by Cheysson seem to  f i t  W orking's d e f i n i t i o n .
Cheysson s tu d ied  the  r e l a t i o n s h ip  between p r i c e  and ou tpu t fo r  th e  
A u s tr ia n  ra i lw a y  system . His "markets" curve shows average  p r ic e s  charged 
fo r  av erage  o u tp u t  su p p lied ,  th e  averages be ing  taken  fo r  a number o f d i f ­
f e r e n t  l i n e s  w i th in  the  system in  a year when th e  r e l a t i o n s h i p s  between 
techno logy , s c a le  s i z e ,  and o u tpu t remained c o n s ta n t .  D esp ite  se r io u s  
a g g re g a t io n  problems among the  d i f f e r e n t  l i n e s  in  a ra i lw a y  system, and 
even though he d id  no t re v e a l  p r e c i s e ly  how he d e r iv e d  th e  average revenue 
da ta  in  F igu re  3 -4 , th e re  i s  l i t t l e  doubt abou t Cheysson1s purpose and 
d i r e c t i o n —he a ttem pted  to  c o n s t ru c t  a s t a t i s t i c a l  demand curve which in  
i t s  b a s ic  com position  conforms to  Working1s d e f i n i t i o n  o f  what s t a t i s t i c a l  
demand curves a r e .  Moreover, Cheysson's demand curve was dynamic, a t  l e a s t  
in  the  sense  t h a t  i t  embodied s t a t i s t i c a l  d a ta  observed over t im e. The 
t r a d i t i o n a l  demand curve of economic theory  r e p r e s e n ts  a schedule of p r i c e -
8 H tork ing , l o c . c i t . , pp. 233-234.
8 2 I b i d . , p .  232.
q u a n t i ty  r e l a t io n s h ip s  which hold  only  fo r  a g iven  moment o f t im e , and
a re  hence s t a t i c  by our d e f i n i t i o n .  On th e  o th e r  hand, a s t a t i s t i c a l
demand curve i s  composed o f  p r i c e - q u a n t i t y  r e l a t i o n s h i p s  over t im e ,
i . e . ,  th e  o r ig in a l  data c o n s i s t s ,  in  e f f e c t ,  o f  o b se rv a t io n s  of p o in ts  a t
which th e  ( s t a t i c )  supply and demand curves have in t e r s e c t e d .  Although
the  da ta  may be reduced to  s t a t i c  c o n d i t io n s ,  i t  n e v e r th e le s s  o r ig in a te s
in  the  m arket. And the m arket i s  dynamic; "consequen tly  our d a ta  a re  of
changing c o n d it io n s  and must be  cons idered  a s  the  r e s u l t  of s h i f t i n g  de-
83mand and supply sc h ed u le s ."
Both Cournot and Cheysson were concerned w ith  th e  r e l a t i o n s h ip  be­
tween market p r ic e  and q u a n t i t i e s  so ld  over tim e; t h a t  i s ,  bo th  derived  
s t a t i s t i c a l  r a th e r  than t h e o r e t i c a l  demand cu rv es .  In t h i s  r e s p e c t ,  Cheys 
son was much more in  the Cournot t r a d i t i o n  than  was M arsha ll ,  or Dupuit, 
b o th  of whom derived  s t a t i c ,  t h e o r e t i c a l  demand curves based on u t i l i t y  
co n s id e ra tio n s .® ^
Once i t  i s  admitted t h a t  a s t a t i s t i c a l  demand (or supply) curve i s  
a locus o f th e o r e t i c a l  supply-demand e q u i l i b r i a ,  then ano the r  problem 
un fo ld s— namely, the  problem o f  i d e n t i f y in g  th e  locus o f  p o in ts  as a de­
mand _or a supply r e l a t i o n s h i p .  Depending on whether s h i f t s  in  demand are  
c o r r e l a t e d  w ith  supply s h i f t s  and w hether th e  s h i f t s  in  one curve a re  
g r e a te r  or l e s s  r e l a t i v e  to  s h i f t s  in  th e  o th e r ,  e f f o r t s  to  d e r iv e  a s ta ­
t i s t i c a l  r e l a t i o n s h ip  between p r i c e  and q u a n t i t i e s  so ld  w i l l  r e s u l t  in
®3 I b i d . ,  p . 218.
Q/
^The d i s t i n c t i o n  between C o u rn o t 's  demand curve and th e  Dupuit- 
M arshall fo rm ula tion  has been r e c e n t l y  e s ta b l is h e d  by R. B. Ekelund, J r .  
and W. P. Gramm, "Early  French C o n tr ib u t io n s  to  M arsh a ll ian  Demand Theory, 
Southern Economic J o u rn a l , XXXVI, No. 3 (January , 1970), pp. 277-286.
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curve f i t s  which may be e i t h e r  upw ard-sloping  or downward-sloping. I f  
the  former o b ta in s ,  we may wish to  conclude t h a t  our s t a t i s t i c a l  r e l a t i o n ­
sh ip  i s  one of supply r a t h e r  than  demand. In th e  l a t t e r  case we may con­
c lude  the opposite . This i s  th e  c l a s s i c a l  " i d e n t i f i c a t i o n  problem" en-
85countered by in v e s t ig a to r s  o f s t a t i s t i c a l  market r e l a t i o n s h i p s .  I t  
i s  n o t  f a i r  to c r i t i c i z e  Cournot fo r  overlooking th i s  problem, however, 
s in c e  the s t a t i c ,  t h e o r e t i c a l  law of demand had not been developed when 
he w rote  h is  R esearches. Moreover, in  Cheysson 's case , a lthough  Dupuit 
had developed a t h e o r e t i c a l  demand curve , Cheysson, when he d iscovered  
i t ,  considered D upuit1s demand curve only an " a b s t r a c t  sp ecu la tio n "  de­
vo id  of any p r a c t i c a l  s i g n i f i c a n c e .  I t  i s  l i k e l y ,  t h e r e f o re ,  th a t  were 
Cheysson aware of th e  i d e n t i f i c a t i o n  problem, he would have considered 
i t  no problem a t  a l l ,  s in c e  he would have no tru ck  w ith  th e o r e t i c a l  demand 
curves  in  the f i r s t  p la c e .
But when Cheysson inc luded  Cournot w ith  o ther  " s p e c u la t iv e "  w r i t e r s ,  
he e rre d  badly , as Walras seemed to  be t r y in g  to  t e l l  him. D espite  the 
obscure  na tu re  of th e  da ta  used by Cheysson to  c o n s t ru c t  the s t a t i s t i ­
c a l  demand curve in  F ig u re  3 -4 , i t  seems f a i r  to  conclude, w ith  Walras, 
t h a t  Cheysson's "m arkets" cu rve  and C ourno t 's  " s a le s "  curve a r e  i d e n t i c a l .  
In  f a c t ,  the only d i f f e r e n c e  between Cournot and Cheysson on t h i s  score 
was th a t  Cheysson a ttem p ted  an a p p l i c a t io n  of s t a t i s t i c a l  demand in  a con - ' 
c r e t e  case . Although th e r e  i s  some evidence t h a t  Cheysson may have met and 
overcame severa l  s i g n i f i c a n t  problems in  th e  c o n s t ru c t io n  of s t a t i s t i c a l  
demand curves, h i s  c o n t r ib u t io n  in  t h i s  a r e a ,  i f  any, must be held in  abey­
ance  u n t i l  such time as  a l l  q u e s t io n s  reg a rd in g  the n a tu re  of h is  revenue
®^For co n s iderab le  e l a b o r a t io n  on th e  n a tu re  of th e  i d e n t i f i c a t i o n  
problem, see Working, l o c . c i t .
data  in  th e  r a i l r o a d  case  can be re s o lv e d .  This study has no t been a b le  to  
accomplish as  much. T h ere fo re ,  Cheysson 's r e a l  c o n tr ib u t io n  to  econome­
t r i c s  a t  t h i s  p o in t  l i e s  in  the  n a tu re  o f h is  programmatic approach to  
economic a n a l y s i s .  When he combined s t a t i s t i c a l  c o s t  and revenue func­
t io n s  in  a s in g le  model o f  p ro f i t-m ax im iz a t io n ,  Cheysson took a s i g n i f i ­
cant s tep  forward in  th e  theo ry  of a p p lied  econom etrics.
CHAPTER IV
CHEYSSON'S CONTRIBUTIONS TO RAILWAY RATE 
THEORY AND SPATIAL ECONOMICS
As long as  th e  t r a n s p o r ta t io n  o f  goods over geographic  d is ta n c e s  in ­
vo lves  an economic c o s t  which in c re a se s  th e  d e l iv e re d  p r ic e  o f such goods
1
a t  t h e i r  market d e s t in a t i o n s ,  the  economics o f t r a n s p o r t a t i o n  w i l l  con­
t in u e  to  form an i n t e g r a l  p a r t  of th e  economics of lo c a t io n  and v ic e  v e r s a . 
The tendency, in  f a c t ,  has been to  co n s id e r  one a s p e c t  of th eo ry  a lo g i ­
c a l  ex ten s io n  of the  o th e r ,  w hile  p re s e rv in g  some s p e c i a l i z a t io n  between
2
the  two f i e l d s  o f in q u iry .  There i s  no doubt t h a t  Cheysson recognized  
the  i n t e r - r e l a t i o n s h i p  between t r a n s p o r t a t i o n  and lo c a t io n  th eo ry ,  fo r  
h is  in v e s t ig a t io n  in to  the economics o f  t r a n s p o r t a t i o n ,  p a r t i c u l a r l y  r a i l ­
way t r a n s p o r t a t i o n ,  led  him to c e r t a i n  a n a l y t i c a l  conc lusions  reg a rd in g  
the  e f f e c t s  o f competing modes of t r a n s p o r t  upon th e  n a tu re  of i n d u s t r i a l  
lo c a t io n  and the  s iz e  o f com petit ive  m arket a r e a s .  The o b je c t iv e  of t h i s  
chap ter  i s  to  exp lo re  and ev a lu a te  Cheysson 's c o n tr ib u t io n s  in  t h i s  a re a ,  . 
w ith  p a r t i c u l a r  r e fe re n c e  to  s im ila r  achievem ents by h i s  contem poraries 
and those  w r i t e r s  who were to  fo llow .
^ T ra d i t io n a l  lo c a t io n  a n a ly s is  a b s t r a c t s  from th e  e x is te n c e  of " f r e i g h t  
a b so rp t io n "  p o l i c i e s  on the  p a r t  o f  v a r io u s  s h ip p e rs .
^General t r e a t i s e s  on the  economics o f  t r a n s p o r t a t i o n  ty p i c a l l y  in ­
clude a s e c t io n  on th e  r e l a t io n s h ip  between lo c a t io n  theo ry  and f r e i g h t  
r a t e s ,  as  do g e n e ra l  t r e a t i s e s  on lo c a t io n  th e o ry .  Examples of the  former 
a r e :  D. P. L ock lin ,  Economics of T ra n s p o r ta t io n  (6 th  e d . ;  Homewood, 111.:
Richard D. I rw in , 1966); S tu a r t  D aggett ,  P r in c ip l e s  o f In land  Transpor­
t a t i o n  (4 th  e d . ;  New York: Harper & B ro th e r s ,  1955); M. L. F a i r  and E. W. 
W illiam s, J r . ,  Economics o f T ra n sp o r ta t io n  (New York: Harper & B ro th e rs ,  1959). 
Examples o f the  l a t t e r  inc lude :  E. M. Hoover, J r . ,  The L ocation  of Economic 
A c t iv i ty  (New York: McGraw-Hill, 1948); W alter I s a r d ,  Location  and Space- 
Economy (Cambridge, M ass.: M. I .  T. P r e s s ,  1956); and M. L. Greenhut, P lan t  
Location  in  Theory and P ra c t i s e  (Chapel H i l l :  U n iv e rs i ty  of North C arolina  
P re s s ,  1956).
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The H is to r ic a l  Development o f  the  Law o f  Market 
Areas in  R e la t io n  to  T ran sp o r t  Costs
H i s t o r i c a l l y ,  the  theory  o f i n d u s t r i a l  lo c a t io n  has developed along
two major l i n e s ,  bo th  of which assume t h a t  p r o f i t  m axim ization i s  th e  prime
lo c a t io n a l  m otive . The d i s t i n c t i o n  between th e se  two approaches had been
a p p ro p r ia te ly  defined  in  the fo llo w in g  f a s h io n :
The f i r s t  approach, which i s  l a r g e ly  of German o r ig in ,  empha­
s iz e s  th e  search for the  l e a s t - c o s t  s i t e  by a b s t r a c t in g  from 
demand. I t  assumes co m p e ti t iv e  p r i c i n g ,  d i f f e r e n t  c o s ts  
among lo c a t io n s  and a g iven  buying c e n te r .  In  conformance 
w ith  i t s  pu re ly  com petit ive  framework, an u n lim ited  demand 
fo r  the  ou tpu t of any f irm  e x i s t s  a t  th e  p r e v a i l in g  p r i c e ,  
and a l l  s e l l e r s  have a c c e ss  to  th e  buying c e n te r .
[ i n ]  th e  second approach . . . buyers  a re  conceived to  be 
s c a t te r e d  over an area r a t h e r  th an  confined to  a g iven  con­
suming p o in t .  The c o s t  o f p ro c u r in g  and p ro cess in g  raw ma­
t e r i a l s  i s  assumed to be th e  same everywhere, and each s e l ­
l e r  charges an id e n t i c a l  n e t - m i l l  p r i c e ,  leav in g  d e l iv e re d  
p r i c e  to  vary  with the  d i s t a n c e  between consumers and sup­
p l i e r s .  S e l le r s ,  by d i s p e r s in g ,  thus  ga in  c o n tro l  over buy­
e rs  s i t u a t e d  near t h e i r  p l a n t s .  In  t h i s  a n a ly s i s ,  demand fo r  
the  ou tpu t  o f  a firm  i s  accep ted  a s  a v a r i a b le  f a c to r  governed 
by th e  lo c a t io n  of c o m p e ti to rs .  [ T h is ]  . . . approach d i f f e r s  
from th e  l e a s t - c o s t  th eo ry  because  i t  emphasizes th e  c o n tro l  
over s p e c i f i c  buyers t h a t  i s  o f f e r e d  by lo c a t io n s  in  a space 
economy.^
There i s  no b a s ic  d i f f e re n c e  in  th e  ph ilosophy  of the  two approaches; 
y e t  th e  d i s t i n c t i o n  i s  u se fu l  fo r  c a te g o r iz in g  h i s t o r i c a l  developments.
For example, th e  t r a n s i t i o n  from th e  form er approach (which emphasizes 
pure  com petit ion  and a s in g le  consumption p o in t)  to  the  l a t t e r  approach 
(which s t r e s s e s  the  n a tu ra l  advan tages o f  p l a n t  lo c a t io n  and the  n e c e s s i ty  
o f  d e f in in g  market boundaries over a g iv en  a rea )  was l a r g e ly  a r e s u l t  o f 
th e  r e - o r i e n t a t i o n  of economic though t towards im perfec t com p e ti t io n .
French economists s ince  C o u r n o t - - p a r t i c u la r ly  the w r i t e r s  on ra i lw a y  eco­
nomics and p u b l ic  works--have been , on th e  whole, l e s s  preoccupied w ith the
^Greenhut, op_. c i t . ,  pp. 84-85.
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t e n e ts  o f  pure com petition  than t h e i r  c o u n te rp a r ts  in  o th e r  c o u n tr ie s .  
Cheysson continued the t r a d i t i o n  begun by Cournot in  t h i s  re g a rd .  His 
a n a ly s i s  o f  s p a t i a l  problems and t r a n s p o r ta t io n  q u e s t io n s ,  by con cen tra ­
t in g  on the  n a tu r a l  advantage o f  sh ip p e rs  served by low -cost c a r r i e r s  and 
emphasizing the  s e l l e r ' s  c o n tro l  over s p e c i f i c  market a r e a s ,  i s  th e re fo re  
c o n s i s t e n t  w ith  the  l a t e r  r e o r i e n t a t i o n  o f  economic thought described  
above.
E arly  P rog ress  in  S p a t ia l  Economics
In i t s  g en e ra l  form, th e  th e o ry  of lo c a t io n  i s  a d i s t i n c t l y  tw e n tie th -  
4cen tu ry  phenomenon. P rog ress  in  t h i s  f i e l d  was ex trem ely  slow during the  
e ig h te e n th  cen tu ry , a lthough  s e v e ra l  w r i t e r s — n o tab ly  S ir  William P e t ty ,  
Richard C a n t i l lo n ,  and Adam S m ith --d iscu ssed  th e  lo c a t io n a l  d i f f e r e n t i a l s  
of land rent.** In the  e a r ly  p a r t  o f  th e  n in e te e n th  cen tu ry ,  th e  works of
^The f i r s t  a ttem p t to ^ c o n s t ru c t  a g e n e ra l  th eo ry  o f  lo c a t io n  i s  a t ­
t r ib u te d  to  A lfred  Weber fUber den S tan d o r t  der In d u s t r ie n  (Tubingen: Mohr, 
1909); E ng lish  t r a n s l a t i o n  by C. J .  F r i e d r ic h ,  A lfred  Weber* s Theory o f  th e  
L ocation  of I n d u s t r ie s  (Chicago: U n iv e rs i ty  of Chicago P re s s ,  1929)]. 
Weber's two major p red ecesso rs  a r e  considered  to  be Johann H einrich  von 
Thiinen and C arl F r ie d r ic h  Wilhem L aunhardt, bo th  of whom made s ig n i f i c a n t  
c o n tr ib u t io n s  to  the  theo ry  o f lo c a t io n  and a n t i c ip a te d  Weber on sev er­
a l  im portan t p o in ts ,  b u t  n e v e r th e le s s  f a i l e d  to  ach ieve  the  g e n e r a l i ty  of 
Weber's work. Note th e  s p e c i f i c  Germanic ro o ts  of th e  theo ry , which have 
been m ain tained  by the  subsequent c o n tr ib u t io n s  of Oskar Englander, Hans 
R i ts c h ,  Andreas P redoh l, Hans Weigmann, and August Losch. A l l  c o n tr ib u ­
t io n s  p r io r  to  W eber's, in c lu d in g  C heysson 's , f a l l  w i th in  the  a rea  of 
p a r t i a l  lo c a t io n  a n a ly s i s ,  and form th e  a rea  of c o n c e n tra t io n  fo r  t h i s  
s tudy . No a ttem pt i s  made to  rev iew  or a s s e s s  the  r a p id  p rog ress  in  lo ­
c a t io n  theory  of s p a t i a l  economics made in  the  tw e n t ie th  cen tu ry , s ince  to  
do so would go beyond the  h i s t o r i c a l  p e rs p e c t iv e  adopted fo r  t h i s  r e ­
sea rch .
^ C a n t i l lo n ,  however, d id  more. See ch ap te rs  3-6 of the  f i r s t  p a r t  of 
h is  E ssa i  sur la  Nature du Commerce en g A i^ra1, f i r s t  p r in te d  in  1775, and 
r e p r in t e d ,  a t  P a r i s ,  in  1952 by th e  I n s t i t u t  N a tiona l d 'E tu des  Demographi- 
ques. I t  i s  known t h a t  th e  E s sa i  was w r i t te n  sometime be fo re  1734, s in ce  
C a n t i l lo n  died in  t h a t  y e a r .  Concerning chap ter th r e e  of the  E s s a i , Schum­
p e te r  observed: " .  . . t h i s  i s  perhaps the  f i r s t  a t tem p t ( i f  we n e g le c t
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Ricardo and West follow ed s im i la r  l i n e s .  But only a f t e r  1825 were s ig n i ­
f i c a n t  s t r i d e s  made in  the development of a p a r t i a l  theo ry  o f  lo c a t io n ,  
w ith  the  p l a u d i t s  fo r  th e  g r e a t e s t  achievements in  s p a t i a l  economics dur­
ing the  n in e te e n th  cen tu ry  going to  th e  Germans.
von Thiinen, L a rd n e r , and Launhardt
The f a t h e r  o f  lo c a t io n  t h e o r i s t s  i s  g e n e ra l ly  considered  to  be Johann 
H einrich  von Thiinen, whose o r ig in a l  trea tm en t  of t r a n s p o r t a t i o n  and loca­
t io n  in  an a g r i c u l t u r a l  economy has rece ived  continued a t t e n t i o n  and p r a i s e
6
a t  the  hands of o th e r s .  Those a sp e c ts  o f von Thiinen1 s a n a ly s i s  which r e ­
l a t e  to  subsequent developments in  the  f i e l d  of s p a t i a l  economics or d i s ­
t in g u ish  i t  from Cheysson 's a n a ly s is  a re  n e v e r th e le s s  d e se rv in g  o f a b r i e f  
review.
S i g n i f i c a n t l y ,  t r a n s p o r t  c o s ts  a r e  an im portant v a r i a b le  in  von Thix- 
n en 's  model. The c e n t r a l  problem of h is  s p a t i a l  a n a ly s i s  i s  d e te rm in a tio n  
of the  d i s t r i b u t i o n  o f  a g r i c u l t u r a l  p roduction  over a g iven  re g io n .  The 
choice o f lo c a t io n  fo r  each crop i s  assumed to  r e s t  upon two f a c t o r s :  
n e t  p r i c e  r e c e iv e d  per  u n i t  of o u tp u t,  and r e n t  of lan d .  The l a t t e r  i s  
the only s i g n i f i c a n t  c o s t  of p ro d u c tio n , s ince  a l l  o th e r  lo c a t io n  f a c to r s ,  
( e .g . ,  th e  r e l a t i v e  p r i c e s  o f c a p i t a l  and la b o r ) ,  a r e  ig n o red . The former 
i s  assumed to  depend upon t r a n s p o r t  c o s ts  to  a s in g le ,  s p e c i f i e d  m arket.
embryonic c o n s id e ra t io n s  in  the  a g r i c u l t u r a l  l i t e r a t u r e )  a t  making 
some headway in  t h i s  f i e l d . "  [Schumpeter, oj>. c i t . , p . 219].
£
N otab ly , in  D aggett, o]>. c i t . , pp. 431-434; Greenhut, c i t . , 
pp. 5 -8 ; and B e r t i l  O hlin , "Some A spec tf  o f  the  Theory o f  Rent: von Thiinen 
v s .  R ic a rd o ,"  in  Economics, Socio logy , and the  Modern World: Essays in
Honor of T. N. Carver (Cambridge, M ass.: Harvard U n iv e rs i ty  P re s s ,  1935), 
pp. 171-183.
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In von Thunen's " i s o l a t e d  s t a t e " ,  lo c a t io n a l  e q u il ib r iu m  i s  u l t im a te ly  
determ ined by th e  s u b s t i t u t i o n  p r in c ip le .  Each p ro d u ce r ,  depending upon 
h i s  t e c h n ic a l  p rod uc tion  c h a r a c t e r i s t i c s  and the  t r a n s p o r t a b i l i t y  o f h is  
o u tp u t ,  s t r i k e s  a ba lance  between market p rox im ity  and cheap land in  such 
a way as  to  minimize the  sum o f  production  and t r a n s p o r t a t i o n  c o s t s .  Ac­
co rd ing  to  von Thiinen, the  f i n a l  equ ilib rium  p a t t e r n  o f  land u t i l i z a t i o n  
i s  re so lv ed  in to  a sy s tem atic  s e r i e s  o f co n cen tr ic  c i r c l e s  around the  con­
sumption p o in t ,  w ith  the  a rea  w ith in  each c i r c l e  devoted to  a p a r t i c u l a r  
7use .
Although von Thiinen's a n a ly s i s  i s  e s s e n t i a l l y  an e x p la n a t io n  of a g r i ­
c u l t u r a l  lo c a t io n s ,  Greenhut has shown how von Thiinen's approach can be 
converted  in to  an a n a ly s is  o f the  s i t e - s e l e c t io n s  of m anufac tu ring  p la n ts  
w ith o u t  d i s t o r t i n g  h i s  th eo ry .  A ll  th a t  i s  req u ired  i s  a r e - d i r e c t i o n  of 
th e  in q u iry  toward a s c e r t a in in g  the lo c a t io n  of a g iven  m anufacturing  p ro ­
c ess  in s te a d  of a g iven a g r i c u l t u r a l  one. In t h i s ,  t r a n s p o r t a t i o n  costs
g
and land r e n t  rem ain b a s ic  to  the  exp lanation  of p la n t  lo c a t io n .  Even 
so , what d i s t in g u i s h e s  von Thunen's a n a ly s is  from o th e r  n in e te e n th -  
cen tu ry  developments in  lo c a t io n  theory  i s  i t s  a g g re g a t iv e  approach. On 
a micro-economic l e v e l ,  t h i s  approach i s  su b je c t  to  c e r t a i n  l im i t a t i o n s .
For example, in  assuming away lo c a t io n a l  problems of i n d iv id u a l  producers 
once th e  d i s t r i b u t i o n a l  p a t t e r n  of a g r i c u l t u r a l  p ro d u c tio n  i s  complete, 
the  von Thiinen framework i s  i n s u f f i c i e n t  fo r  e x p la in in g  th e  in d iv id u a l
7Cf . ,  von Thunen's I s o l a t e d  S t a t e , t r a n s .  C. M. W artenberg, ed. P e te r  
H a ll  (Oxford: Pergamon P re s s ,  1966); D ag g e tt 's  summary of von Thunen's 
system, l o c . c i t . ; and E. M. Hoover, J r . ,  " S p a t ia l  Economics: P a r t i a l  Equi­
l ib r iu m  Approach," I n t e r n a t i o n a l  Encyclopedia o f  the S o c ia l  S c ien c es , ed.
D. L. S i l l s ,  XV (1968), pp. 97-98.
Q
°Greenhut, c i t . , pp. 6-8.
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f i r m 's  d e c is io n  to  r e l o c a t e .  Moreover, by assuming a s in g le  consumption 
p o in t  in  a c e n t r i p e t a l  m arket ( i . e . ,  one which c o l l e c t s  goods from o u t ly ­
in g  a r e a s ) ,  the  problem of d e f in in g  market boundaries  between competing 
s e l l e r s  o f  s tan dard ized  commodities i s  p rec luded . By way o f  c o n t r a s t ,  
Cheysson was e x p l i c i t l y  concerned w ith  t h i s  l a s t  problem.
No s i g n i f i c a n t  p ro g ress  beyond von Thunen's a n a ly s i s  was a p p a re n t ly
made u n t i l  the  advent of th e  r a i l r o a d ,  which tended to  r e v iv e  i n t e r e s t  in
10
l o c a t i o n a l  f a c to r s  in  economic th eo ry .  In  1850, D ionysius Lardner b r i e f ­
l y  in v e s t ig a te d  r e l a t i o n s h ip s  between t r a n s p o r ta t io n  c o s t s  and the  s iz e  
o f  m arket a r e a s .  A f te r  f i r s t  no ting  the  e f f e c t s  o f t r a n s p o r t  time upon 
th e  s i z e  o f th e  ring-shaped  zones in  a Thilnen-like f ra m e w o rk ,^  Lardner 
took up th e  micro-economic problem of determ ining  th e  s i z e  o f an in d iv id u a l  
f i r m 's  s a le s  t e r r i t o r y  in  a c e n t r i f u g a l  market ( i . e . ,  a s e l l i n g  market 
from which goods a re  d i s t r i b u t e d  to  s c a t te r e d  buyers  in  o u t ly in g  a re as )  .
His conclusion  took the  form of what Hoover has c a l le d  " L a rd n e r 's  Law of 
S q u a re s ,"  v i z . ,  t h a t  s in c e  th e  ra d iu s  which de term ines th e  market o f a
^This c r i t i c i s m  has been voiced by W alter I s a r d ,  who n e v e r th e le s s  
adds t h a t  the  Thiinen methodology can be of g r e a t  s e r v ic e  fo r  the  o v e ra l l  
r e g io n a l  type o f p lann ing  f r e q u e n t ly  undertaken by i n t e r n a t i o n a l ,  n a t io n a l ,  
o r  r e g io n a l  a u t h o r i t i e s .  [See I s a rd ,  lo c . c i t . , pp. 9 2 -9 3 ] .
■^Although T. W. Hutchison f in d s  c e r ta in  " a f f i n i t i e s  w ith  von Thu­
n e n 's  a n a ly s i s  of th e  th eo ry  of lo ca tio n "  in  C harles  E l l e t ,  J r . ' s  Essay 
on th e  Laws of Trade in  R eference  to  the  I n t e r n a l  Works o f Improvement 
in  th e  United S ta te s  (1839), so fa r  a s  t h i s  w r i t e r  i s  aw are, no a ttem pt 
has been made to  ana ly ze  E l l e t ' s  c o n tr ib u t io n s  to  l o c a t io n  th eo ry .
■^"The w idth  of t h i s  r i n g  w i l l  be determined by th e  speed w ith  which 
th e  a r t i c l e s  in  q u e s t io n  can be t ran sp o rte d  . . . .  I t  i s  e v id e n t  th a t  
any improvement in  t r a n s p o r t  which w i l l  double i t s  speed w i l l  double the  
r a d iu s  o f the  c i r c l e .  . . . Now, as the a c tu a l  a rea  or q u a n t i ty  of s o i l  
in c lu d ed  w ith in  such a r a d iu s  i s  augmented, not in  th e  sim ple r a t i o  o f the  
r a d iu s  i t s e l f ,  b u t  in  the  p ro p o r t io n  of i t s  square , i t  fo l low s t h a t  a 
double  speed w i l l  g ive  a fo u r fo ld  a rea  of su p p ly ."  [L a rd n e r ,  Railway 
Economy (New York: Harper & B ro th e rs ,  1850), p . 35 ].
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producer i s  in v e rs e ly  p ro p o r t io n a l  to  th e  r a t e  of t r a n s p o r t ,  the  s i z e  of
a f i r m 's  market a rea  w i l l  vary  in v e r s e ly  as  th e  square  of the  m ileage
12
r a t e  o f t r a n s p o r t .  D espite  the somewhat u n r e a l i s t i c  assum ptions upon
13which L a rd n e r 's  law i s  based, i t  r e p r e s e n ts  th e  f i r s t  s i g n i f i c a n t  p ro­
g re s s  in  the  a n a ly s i s  of market a r e a s ,  and i t  a n t i c ip a te d  l a t e r  develop­
ments by Launhardt and Cheysson.
In s p i t e  of the  p ioneering  e f f o r t s  o f  von Thiinen and L ardner, a lead­
ing s tu d e n t  of s p a t i a l  economics c r e d i t s  th e  German econom ist, Wilhem 
14L aunhardt, w ith  " th e  f i r s t  s i g n i f i c a n t  t re a tm e n t  o f i n d u s t r i a l  lo c a t io n  
15theory" and " th e  e a r l i e s t  sys tem atic  th rea tm e n t  of the  d iv is io n  o f a
16market a rea  among competing f i rm s ."  I t  i s  s i g n i f i c a n t  t h a t  Launhardt, 
l i k e  Cheysson, was a mathematician and an e n g in e e r ,  and th a t  bo th  made
1 2 I b i d . , p . 258.
■^Hoover no tes  th a t  L a rd n e r 's  a n a ly s i s  i s  v a l id  only i f  t r a n s p o r t  
c o s ts  a re  uniform and the  market i s  c i r c u l a r ,  which im plies  the  absence 
of any r i v a l  supply c e n te rs .  [E. M. Hoover, J r . ,  L ocation  Theory and the 
Shoe and L ea ther  I n d u s t r i e s  (Cambridge, M ass.: Harvard U n iv e rs i ty  P re s s ,  
1937), p .  19 n . j .
•^See Appendix I I  fo r  a b r i e f  b io g ra p h ic a l  no te  on L aunhardt. Addi­
t i o n a l  in fo rm atio n  i s  provided by E. M. F e l s ,  "Wilhem L aunhard t,"  In ­
t e r n a t io n a l  Encyclopedia of the  S o c ia l  S c ie n c e s , IX (1968), pp. 48- 
49.
15 I s a r d ,  _op. c i t . , p . 143 n. One w r i t e r  advances the  name o f  G.
F r .  S c h a ff le  as  th e  f i r s t  to  concern h im se lf  w ith  the  problem of indus­
t r i a l  lo c a t io n .  [See Witold Krzyzanowski, "Review of th e  L i t e r a t u r e  of the 
L oca tion  of I n d u s t r i e s , "  Journa l o f  P o l i t i c a l  Economy, XXXV, No. 2 (A pril ,  
1927), p . 278]. S c h a ff le ,  however, was no match fo r  Launhardt as  to  ana­
l y t i c a l  i n s ig h t  or scope of achievem ent. The only s i g n i f i c a n t  c o n tr ib u ­
t io n  o f  the  former in  the  f i e l d  o f lo c a t io n  th eo ry  seems to  have been the 
p o s tu la t e  t h a t  la rg e  c i t i e s  e x e r t  an a t t r a c t i v e  fo rce  d i r e c t l y  p ro p o r t io n a l  
to  th e  square  of t h e i r  s iz e  and in v e r s e ly  p ro p o r t io n a l  to  the  d is ta n c e  
between f a c t o r i e s .  The Schaffle  m entioned by Krzyzanowski i s  a p p a re n t ly  
the  same a s  A lb e r t  E. F. S ch a ff le ,  whom Schumpeter a l s o  mentions fo r  h is  
Bau und Leben des so c ia le n  Korpers (Tiibingen, 1875). [ C f . ,  Schumpeter, 
op. c i t . , p .  788; and Krzyzanowski, op. c i t . , p .  278 n . ] .
•^Isard, op. c i t . , p. 160.
s im i la r  c o n tr ib u t io n s  to  economics in  more than  one a rea  of mutual in -
17t e r e s t .
L aunhard t1s c o n tr ib u t io n s  to  s p a t i a l  economics were numerous and im­
p o r t a n t .  Of p a r t i c u l a r  i n t e r e s t  in  t h i s  s tudy  i s  h i s  exam ination o f  math­
em atica l  p r in c ip le s  which de te rm ine  th e  d iv i s io n  of market a re a s  between
18com p e ti t iv e  p roducers . I t  was in  t h i s  d i r e c t i o n  t h a t  Cheysson followed 
Launhard t1s lea d ,  a lthough  he r a i s e d  q u e s t io n s  of a d i f f e r e n t  n a tu re  than 
h i s  German c o u n te rp a r t .  In the  f i e l d  o f  lo c a t io n  th eo ry , Launhardt has 
come to  th e  fo re  as  an im portan t f ig u r e  in  th e  h i s to r y  of m ark e t-a rea  ana­
l y s i s ,  b u t  only r e c e n t ly ,  due to  th e  r e l a t i v e l y  l a t e  "d iscovery"  of Laun-
19h a rd t  by E rich  Schneider in  1935. By c o n t r a s t ,  Cheysson's c o n tr ib u t io n s  
have remained "und iscovered" , and have had l i t t l e  or no impact on Anglo- 
American economic l i t e r a t u r e .
To Cheysson, s p a t i a l  c o n s id e ra t io n s  r e p re se n te d  ano the r  problem to  
be re so lv ed  by the  method o f  geom etric  s t a t i s t i c s .  His in v e s t ig a t io n  of 
c e r t a i n  t r a n s p o r t a t io n  q u e s t io n s  f i r s t  posed by L au n h a rd t 's  a n a ly s i s  a n t i ­
c ip a te d  l a t e r  is su e s  of theo ry  and p o l ic y  in  th e  development of t r a n s p o r ­
t a t i o n  economics. In  t h i s ,  as  in  a l l  e l s e ,  Cheysson 's unique awareness of 
e x i s t in g  a n a l y t i c a l  to o ls  and h i s  a b i l i t y  to  u t i l i z e  and in te g r a t e  th ese
•^ F e ls  [ l o c . c i t .l n o tes  t h a t  a s  co n tem poraries , bo th  Launhardt and 
Cheysson analyzed r a i l r o a d  c o s t in g  and p r i c in g  w ith  o r i g i n a l i t y  and c l a r ­
i t y  and t h a t  bo th  combined en g in e e r in g  w ith  economics.
18 Isa rd  r e p o r t s  t h a t  a l th o u g h  L aunhardt d is t in g u is h e d  between th i s  
p a r t i a l  problem and the  p a r t i a l  problem o f  de te rm in ing  the  s i t e  o f pro­
du c tio n  w ith in  or a t  the  co rn e rs  o f  a lo c a t io n a l  polygon, where th e  cor­
n e rs  re p re se n te d  raw m a te r ia l  sou rces  and a o n e -p o in t  consumption p la c e ,
" .  . . he made no a ttem pt to  p u t  them to g e th e r . "  [ i s a r d ,  op. c i t . , p . 143 
n . ] .
19See E rich  Schneider, "Bemerkung zu e in e r  T heorie  der Raum w irtschaft, 
Econom etrica, I I I  (1935), pp. 79-101.
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t o o ls  in to  a comprehensive decis ion-m aking  model s tands  as h i s  h ig h e s t
s in g le  a n a ly t i c  achievement. Moreover, i n s o f a r  as Cheysson emphasized the
monopoly a sp e c ts  of p r e f e r e n t i a l  f r e i g h t  r a t e s ,  h i s  approach to  the  market-
a rea  problem forms an in te g r a l  p a r t  o f th e  t r a n s i t i o n  of lo c a t io n  a n a ly s is
from the  co m petit ive  to  the  im p e r fe c t ly  co m p e ti t iv e  approach .
C uriously  enough, the geom etric  argument o f Cheysson's a n a ly s i s  o f
market a re a s  i s  roo ted  in  a fam ily  o f  curves which was f i r s t  d iscovered
20by D escar tes  as the  so lu t io n  to  a problem in  o p t ic s ,  and f i r s t  ap p lied
21to  the  d iv i s io n  o f market a re a s  by Launhard t in  1885. The p re s e n ta t io n  
of Cheysson 's "La S t a t i s t i q u e  geom etrique" on June 18 of th e  same year 
r a i s e s  c e r t a i n  d i f f i c u l t  q u e s t io n s  re g a rd in g  th e  p r i o r i t y  o f a n a ly s i s  as  
between Launhardt and Cheysson. I t  i s  c le a r  t h a t  w ith  regard  to  p u b l ic a ­
t io n  o f  the  a n a l y t i c a l  p o in ts  in  q u e s t io n ,  Launhardt preceded Cheysson.
The i s s u e  i s  clouded, however, by th e  l a t t e r ' s  o r a l  p r e s e n ta t io n  o f  h i s  "La 
S t a t i s t i q u e  geometrique" in  th e  same y e a r  as  th e  p u b l ic a t io n  o f L au nh ard t 's  
book. The f u l l  co n ten ts  o f t h a t  o r a l  p r e s e n ta t io n  have gone unrecorded,
and as  Cheysson 's correspondence r e v e a l s ,  th e  R^sum^ pub lished  in  1886
22was g ro s s ly  incom plete.
The e x te n t  to  which Cheysson 's m an u scrip t  was a l t e r e d  between June 
18, 1885, and January , 1887—when "La S t a t i s t i q u e  geometrique" was published  
in  ex tenso - - i s  v i r t u a l l y  im possib le  to  a s c e r t a i n .  The p o s s i b i l i t y  remains
2 0 The curves which make up t h i s  fam ily  have come to  be known as Des­
c a r t e s  1 o v a ls .  [See, F. Gomes T e ix e i r a ,  T r a i td  des Courbes S pec ia les  
Remarkables, (Coimbre, 1908) I ,  p .  218],
^W ilhem  Launhardt, Mathematische Begrundung der V o lk sw ir tsc h a f ts - 
le h re  ( r e p r in te d  from 1885 e d i t i o n ,  forward by E. Schneider; A alen: Scien- 
t i a  P re s s ,  1963), pp. 157-158.
^ S u p r a , Ch. I l l ,  n . 43 .
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t h a t  some s p e c i f i c  a p p l i c a t io n s  o f  Cheysson 's method were suggested by 
h i s  b e la te d  acqua in tance  w ith  s e v e ra l  contemporary t h e o r i s t s .  Some r e v i ­
s io n s  in  the  pub lished  v e r s io n  o f  "La S t a t i s t i q u e  geometrique" a re  obv ious, 
such as  th e  use of von N o rd l in g 's  ra i lw a y  c o s t  d a ta ,  and s c a t te r e d  r e f e r ­
ences to  1886 p u b l ic a t io n s .  But i f  Cheysson 's own testim ony can be  t r u s ­
te d ,  no su b s ta n t iv e  r e v i s io n s  were made. Even though he recognized Laun­
h a rd t  and o th er  p red e ce sso rs  in  th e  in t ro d u c t io n  to  "La S t a t i s t i q u e  gdo- 
m etrique” , Cheysson a s s e r te d  t h a t  i t  was only  a f t e r  he had form ulated h i s  
program and put i t  to  use t h a t  he d iscovered  c e r t a i n  an a lo g ie s  between 
h i s  own work and t h a t  o f  o th e r s .  He rep e a te d  t h i s  claim  e a r l i e r  in  a l e t ­
t e r  to  W alras, in  which he apo log ized  fo r  having r a s h ly  thought h i s  d i s ­
co v er ie s  o r i g in a l .  At th e  same tim e, he informed Walras of h i s  i n t e n t io n  
to  recogn ize  c e r t a in  fo re ru n n e rs  o f  h i s  method in  the  published  v e rs io n  
of h i s  m anuscrip t.  In  th e  same l e t t e r  Cheysson added, " .  . . t o  speak 
a c c u ra te ly  and f a i r l y  of p rop er  names, I  must f i n i s h  s tu d ie s  which I  
have only j u s t  undertaken and fo r  which th e re  has not been enough time 
up to  now." Then he concluded t h a t  w ith  reg a rd  to  p u b l ic a t io n  of h i s  
m anuscrip t:  " I  have . . . decided  no t to  t r e a t  those  q u es tions  fo r  which
I  was n o t  p repared  and which were com plete ly  unknown to  me the  day I  gave 
23my l e c t u r e . "
In view of t h i s  ev id en ce , i t  i s  a conc lusion  of t h i s  study t h a t  w h ile  
th e  g eom etr ica l  a p p a ra tu s  d isco v ered  by D escar tes  was common currency  in  
bo th  France and Germany, i t  remained fo r  Launhardt to  apply  the  a p p a ra tu s  
to  the  economic d iv i s io n  of m arket a re a s  between com pe ti to rs ,  and fo r  Cheys­
son, working indepen den tly ,  to  extend L a u n h a rd t 's  e f f o r t s ;  p a r t i c u l a r l y  in
^ S e e ,  cheysson to Walras, May 26, 1886, Correspondence, I I ,  p.
129.
102
i n v e s t ig a t in g  th e  e f f e c t s  o f competing modes o f t r a n s p o r t  on the  s i z e  o f
an in d iv id u a l  f i r m 's  s a l e s - t e r r i t o r y ,  and the  a b i l i t y  of the  in d iv id u a l
24c a r r i e r  to  a t t r a c t  t r a f f i c .
The c e n t r a l  p a r t  o f  L aunhard t1s m arke t-a rea  a n a ly s i s ,  which has p layed
a major r o l e  in  th e  development of s p a t i a l  economics and i s  th e r e f o re  a
p a r t  o f th e  s e t t i n g  w i th in  which Cheysson 's performance must be e v a lu a te d ,
i s  reproduced h e re  (F ig . 4-1) as  i t  appears  in  P a r t  I I I  of L a u n h a rd t 's
Mathematische Begrundung der  V o lk s w ir th s c h a f t s le h re :
Suppose th e r e  a r e  two goods lo ca ted  r e s p e c t iv e ly  a t  p o in ts  
A and B, such t h a t  the  good a t  B i s  some d is ta n c e ,  1, from 
p o in t  A. F u r th e r  assume t h a t  the  two goods a re  of equal 
q u a n t i ty  and v a lu e ,  w ith  p r i c e s  p^ and p2  a t  A and B, r e ­
s p e c t iv e ly .  The f r e i g h t  r a t e s  fo r  th e  re s p e c t iv e  goods 
(which g e n e r a l ly  have d i f f e r e n t  w eights) a re  and f 2 . At 
any p o in t ,  such as  E, which i s  x d is ta n c e  from a and y d i s ­
tance  from B, bo th  goods (o f  equal q u a n t i ty  and value) w i l l  
have th e  same d e l iv e re d  p r i c e ,  provided  the  fo llow ing con­
d i t i o n  h o ld s :  p i  + f i  x = p2  + f 2  y* ■I-^e l i ne which de­
s c r ib e s  t h i s  c o n d it io n  i s  in  g e n e ra l  a closed  curve which 
belongs to  the  fam ily  of e l l i p s e s  d e sc r ib ed  by D escartes 
. . . .  This curve enc lo ses  th e  s a le s  t e r r i t o r y  of the  
i n f e r i o r  good, i . e .  t h a t  which i s  h e av ie r  ( fo r  equal quan­
t i t i e s  o f  equal v a lu e ) .
In  th e  c ase  where p^ = p2 , th e  curve becomes a c i r c l e ,  the  
c e n te r  o f  which does no t co in c id e  w ith  B, b u t  l i e s  to  the  
r i g h t  o f  i t .  In  th e  case  where f^ = f 2  ( fo r  goods o f  
equal q u a n t i ty  and va lue) the  s a le s  t e r r i t o r y  becomes 
bounded by a hyp erbo la ,  th e  open end fac in g  the  more
^ I t  should be noted  t h a t  any s i m i l a r i t i e s  between th e  r e s p e c t iv e  
m arke t-a rea  a n a ly se s  o f  Launhardt and Cheysson a p p aren tly  provoked no j e a l ­
ousy on th e  p a r t  o f  the  form er. R a th e r ,  Launhardt h a iled  Cheysson 's "La 
S t a t i s t i q u e  geom etrique" a s  a s i g n i f i c a n t  ex tension  of m athem atical eco­
nomics ( in  the  W alras ian  t r a d i t i o n ) ,  which he found p a r t i c u l a r l y  encoura- 
ing because  o f F ra n c e 's  stubborn  n e g le c t  of the  mathem atical method [S ee , 
l e t t e r  from Wilhem Launhardt to  Leon W alras, February 19, 1887, in  C o rres ­
pondence, I I ,  p .  193]. G enera lly  speak ing , o ther  economists have taken  
the same view o f  L a u n h a rd t 's  t r e a t i s e  in  re fe re n c e  to  Germany. Such was 
the fe rv o r  of W alras ' ad m ira tio n  fo r  Cournot, however, t h a t  he could never 
fo rg iv e  Cheysson fo r  no t  s e t t i n g  Cournot above a l l  o th e r  fo re - ru n n e rs  o f 
geom etric  s t a t i s t i c s  [See , Walras to  L aunhard t, February 26, 1887, C o rres ­




expensive  ( i . e . ,  h e a v ie s t)  good. In th e  s p e c ia l  case  
where p^ = p2  and = f 2 > t h i s  hyperbola becomes a 
s t r a i g h t  l i n e  which b i s e c t s  AB a t  i t s  m id p o in t .25
In t h i s  manner, Launhardt sketched  out th e  b a s ic  p r i n c i p l e s  which de­
term ine th e  d i v i s io n  of market a re a s  in  a d u o p o l is t ic  s e l l e r s '  m arket as  
e a r ly  as  1885. Y et, c u r io u s ly ,  d e s p i te  Cheysson's e x te n s io n  o f  t h i s  an a ly ­
s i s  in  some im p ortan t  r e s p e c t s ,  L aunhard t1s c o n tr ib u t io n  was e n t i r e l y  over­
looked u n t i l  E r ic h  Schneider recogn ized  and extended L aunhard t1s model in  
261935. In  th e  meantime, Frank F e t t e r  had independently  d isco v ered  the
27same b a s ic  p r i n c i p l e s  in  1924.
Under t r u e  co m p e ti t iv e  co n d it io n s  in  the  market fo r  f in i s h e d  goods
and the e x is te n c e  of a s in g le ,  n o n -d isc r im in a to ry  c a r r i e r ,  F e t t e r  d e scr ib ed
the  boundary between two g e o g ra p h ic a l ly  competing markets f o r  l i k e  goods
as a h y p e rb o l ic  cu rve . His "law" s t a t e s  t h a t :
At each p o in t  on t h i s  [h y p e rb o l ic ]  l in e  the  d i f f e r e n c e  be­
tween f r e i g h t s  from the  two markets i s  j u s t  equal to  the  
d i f f e r e n c e  between the  market p r i c e s ,  whereas on e i t h e r  
s id e  o f  t h i s  l i n e  the  f r e i g h t  d i f f e re n c e  and th e  p r i c e  d i f ­
fe re n c e  a r e  unequal. The r e l a t i o n  of p r ic e s  in  the  two mar-, 
k e t s  d e te rm ines  the  lo c a t io n  o f  the  boundary l i n e .  The low­
e r  the  r e l a t i v e  p r i c e  the  l a r g e r  the t r i b u t a r y  a r e a . ^ 8
This "law" can be pu t in to  m athem atical terms w ith  re fe re n c e  to  F ig .  4 -1 .
I f  E i s  a p o in t  on F e t t e r ' s  boundary, then th e  co n d it io n  o f h i s  "law"
25 L aunhard t,  Matheroatische Begrundung . . . , pp. 157-158. For math­
em atica l  p ro o f  o f  L au n h a rd t 's  p ro p o s i t io n ,  see Schneider, E conom etrica , I I I  
(1935), pp. 79-89; and R. G. D. A l le n ,  Mathematical A n a ly s is  fo r  Economists 
(New York: S t .  M a r t in 's  P re s s ,  1938), pp. 80-82.
^ S c h n e i d e r ,  lo c .  c i t . , pp. 79-101.
^ F r a n k  A. F e t t e r ,  "The Economic Law of Market A re as ,"  Q u a r te r ly  Jo u r­
n a l  of Economics, XXXVIII (May, 1924), pp. 520-529. A l e s s  su c c e s s fu l  
approach which confined  i t s e l f  to  the  l in e a r  case  was p re sen te d  by J .  B. 
Clark and J .  M. C lark  in  C ontro l of T ru s ts  ( re v .  e d . ;  New York: Macmillan 
& Co., 1912), pp . 104-114.
2fl
F e tte r ,  l o c . c i t . , p. 525.
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s t a t e s  t h a t  f j x  -  f£y “  P i  " P2 > which can be rea r ran g e d  to  form Laun­
h a r d t 1 s equation  f s u p ra , p. 104]: p^ + f^x  = P2  + ^2^* ^a c t » F e t t e r ' s
con c lu s ion  th a t  " th e  r e l a t i o n  of p r ic e s  in  th e  two m arkets  de term ines the  
lo c a t io n  of the  boundary l in e "  i s  m erely a s p e c i a l  case  o f L au n h a rd t 's  
a n a l y s i s ,  where f^  = f 2 » Many rec en t  t r e a t i s e s  on lo c a t io n  theory  have 
recogn ized  th e  importance of L au nhard t 's  c o n t r ib u t io n  and have r e f e r r e d  
to  the  above p r in c ip le  a s  th e  "L au n h a rd t-F e t te r  law of market a r e a s . "
O th e rs ,  however, con tinu e  to  c i t e  F e t t e r  a s  th e  locus c la s s ic u s  of market-
, . 29a re a  a n a ly s i s .
Cheysson's Performance
I t  i s  s i g n i f i c a n t  th a t  a lthough L aunhardt r a i s e d  th e  p o s s i b i l i t y  of 
f r e i g h t  r a t e s  d i f f e r i n g  as between commodities, he seems to  suggest th a t  
such d i f f e r e n c e s  a re  a t t r i b u t a b l e  to  w eight f a c t o r s  r a t h e r  than d is ta n c e  
or com petit ion  among d i f f e r e n t  c a r r i e r s .  The examples o f  bo th  F e t t e r  and 
L aunhardt assumed the  e x is te n c e  of a s in g le  means of t r a n s p o r t  and un i­
form f r e i g h t  r a t e s  per  u n i t  d is ta n c e  between a l l  p o in ts  in  the  a re a  under 
c o n s id e ra t io n .  N e ith e r  r a i s e d  the q u e s t io n  o f  co m pe ti t ion  between c a r r i ­
e r s  and i t s  e f f e c t s  on the  p a t te rn  o f r a t e s  or th e  s iz e  o f the  market a re a .  
Cheysson, however, broached th i s  ve ry  problem . As a f i r s t  approach, Cheys­
son assumed th a t  base  p r i c e s  between p ro duce rs  were e q u a l .  His exam ination 
o f  the  problem then focused on the e f f e c t s  o f  d i f f e r e n t i a l  f r e i g h t  r a t e s
2^Cf. ,  Hoover, L ocation  Theory and th e  Shoe and L ea ther  I n d u s t r i e s , 
p .  8 ; and L ock lin ,  op. c i t . , pp. 56-57.
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on geograph ica l market com petition  and the  l i m i t s  o f  s p a t i a l  market boun- 
30d a r i e s .
S p e c i f i c a l ly ,  Cheysson solved th e  fo llow ing  problems: (1) the  d i v i ­
s ion  of market a re a s  between two producers o f l i k e  goods when one produ­
cer  i s  served  by a low -cos t c a r r i e r ;  and ( 2 ) th e  a b i l i t y  of the  low-cost 
c a r r i e r  to  a t t r a c t  t r a f f i c  by lowering i t s  r a t e s  below those of i t s  com­
p e t i t o r .
The so lu t io n  to  th e se  problems involved  model c o n s t ru c t io n s  in  which 
th e  fo llow ing  assum ptions a re  w arran ted :
(1) The e x is te n c e  of two s e l l e r s  of f ix ed  lo c a t io n s  o p e ra t in g  in  
a c e n t r i f u g a l  market, s e l l i n g  th e  same good, a t  the  same base  
p r i c e .
(2) In d iv id u a l  producers have no c o n tro l  over market p r i c e .  De­
l iv e re d  p r i c e s  a re  equal to  the  base  p r i c e  a t  each market cen­
t e r  p lus  t r a n s p o r ta t io n  c o s ts  to  a g iven  market p o in t .
(3) The demand fo r  f in ish ed  goods a t  any p o in t  o f  d e l iv e r y  w ith­
in  the  m arket area  is  f ix e d .  The q u a n t i ty  o f goods demanded 
a t  t h a t  p o in t  i s  a fu n c tio n  of d e l iv e re d  p r i c e .
(4) The demand fo r  t r a n s p o r t  in p u ts  i s  th e  same a t  each market
c en te r  and i s  constan t over tim e.
(5) Buyers a re  evenly spread over th e  m arket and the r e l a t i o n  of
f r e i g h t  r a t e s  to  demand i s  such t h a t  th e re  a re  s a le s  a t  every 
p o in t  of th e  market.
30ln the  absence of e x te rn a l  r e g u la t i o n ,  C heysson 's  a n a ly s i s  i s  v a l id  
fo r  bo th  i n t r a -  and in te r - in d u s t r y  t r a n s p o r t  co m p e ti t io n ;  y e t  i t  i s  l i k e l y  
t h a t  he had only the  l a t t e r  in  mind, s in c e  a cco rd in g  to  one a u th o r i ty ,  
French r a i l r o a d  companies a f t e r  1859, were "never allowed to  compete w ith  
one ano ther  or to  invade one a n o th e r 's  t e r r i t o r y ,  and t h e i r  arrangem ents 
f o r  sharing  t r a f f i c  or earn ings c o n s ta n t ly  r e c e iv e [ d ]  o f f i c i a l  s a n c t io n ."  
[See W. H. B uck ler, "The French Method of C o n tro l l in g  Railway R a te s ,"  Quar- 
t e r l y  Jo u n ra l  o f  Economics, XX (February , 1906), p . 279].
Of
J The assum ption of a continuous market i s  t r a d i t i o n a l  to  market 
a rea  a n a ly s i s .  For th e  d iscon tinuous c a se ,  see  Gardner Ackley, "Spa­
t i a l  Competition in  a Discontinuous M arket,"  Q u a r te r ly  Jo u rn a l  of Eco­
nomics, LVI, No. 2 (February, 1942), pp. 212-230.
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( 6 ) Each c a r r i e r ' s  f r e i g h t  r a t e s  a r e  uniform p e r  u n i t  d i s ta n c e  a t  
every p o in t  of the  m arket. For any one p o in t ,  t o t a l  t r a n s ­
p o r t  c o s t  i s  l i n e a r l y  dependent on th e  d i s ta n c e  from t h a t  
p o in t  to  the  p roducer.
(7) S e l le r s  a ttem pt to  maximize s h o r t - r u n  p r o f i t s .  T ra n sp o r ta t io n  
r a t e s  may be s e t  a cc o rd in g ly ,  f r e e  o f  the  r e s t r a i n t  o f e x te rn a l
r e g u l a t i o n .32
Com petitive Rate- Making and the  Market Area of the  Firm
Cheysson d i r e c te d  h i s  a t t e n t i o n  to  what Launhardt considered  a spe­
c i a l  c ase ,  namely, the  case  where base  p r i c e s  a r e  equal as between market 
c e n te r s .  Under t h i s  co n d it io n ,  f r e i g h t  r a t e s  a lo ne  determ ine  th e  l im i t s  
of the  r e s p e c t iv e  m arkets . Thus, Cheysson 's a n a ly s i s  proceeded as  f o l ­
lows:
. . . l e t  us assume th a t  A and A' a r e  supply c e n te rs  which a re  
100 k i lo m e te rs  a p a r t .  I f  bo th  p o in ts  a re  equipped w ith the  
same means of t r a n s p o r t ,  which t r a v e l s  bo th  d i r e c t io n s  be­
tween A and A ',  where p r ic e  per to n -k i lo m e te r  i s  25 cen tim es, 
they  w i l l  be ( a l l  o ther  th in g s  equal) in  ex ac t  e q u il ib r iu m  
from a t r a n s p o r ta t io n  p o in t  o f v iew . T heir  r e s p e c t iv e  mar­
k e t  a re a s  w i l l  be defined  by the  v e r t i c a l  l i n e  DD', which 
c ro sse s  th e  middle of AA'. But i f  c e n te r  A was served by 
a r a i l r o a d  which subsequently  reduced th e  p r i c e  per  ton to 
10 cen tim es, the  market a rea  of A' would be r e s t r i c t e d  and 
enclosed w ith in  a curve upon which each p o in t ,  such as  M, 
re p re s e n ts  equal t r a n s p o r t  c o s ts  fo r  d i s ta n c e s  AM and A'M.
This curve i s  a c i r c l e ,  whose c e n te r ,  0 ,  i s  s i tu a te d  19 
k i lo m e te rs  beyond A ',  having a r a d iu s  o f 47 .5  k .33
^ T h i s  assum ption i s  made fo r  convenience. The French government in  
the  n in e te e n th  cen tu ry  had no power to  p r e s c r ib e  s p e c i f i c  r a t e s ,  bu t  a l l  
p ro p o sa ls  fo r  r a t e  changes i n i t i a t e d  by th e  r a i l r o a d  companies were sub­
j e c t  to  approval by the  M in is te r  of P u b lic  Works b e fo re  tak ing  e f f e c t .
At th e  same tim e, however, companies were "encouraged to  earn  la rg e  pro­
f i t s . "  [See B uck ler, l o c . c i t . .1 .
33a fo o tn o te  a t  t h i s  p o in t  in  Cheysson 's argument re v e a ls  t h a t  he 
w rote  th e  eq ua tion  fo r  the  c i r c l e  in  F ig .  4-2 as  AMp = A'Mp (where p and 
p '  a r e  the  t r a n s p o r t  r a t e s  from A and A1, r e s p e c t iv e ly .  L e t t in g  AA'=d, 
A '0=a, 0M=R and n = p '/p ,  he fu r th e r  noted t h a t :  (1) 0M=R=na, and (2) 
a=d/n - 1 .  Equation  (1) g ives the ra d iu s  o f the  c i r c u l a r  market a r e a ,  and 
i t s  analogue can be found in  Launhardt f o p . c i t . , p .  158], Equation (2)
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— 0f06c A' 0 '=  6k1 R = 25k4




I f ,  to  in c re a s e  i t s  g a in s ,  the  company which se rves  A d i ­
m inishes i t s  t a r i f f  o f 1 0  centim es to  6  cen tim es, i t  w i l l  
r e s t r i c t  the  c i r c l e  which enc lo ses  A ' , such t h a t  the  r a d i ­
us o f the sm a lle r  c i r c l e  i s  only 25.4  k.
F in a l ly ,  l e t  us assume th e  t a r i f f  f a l l s  to  3 cen tim es: cen te r  
Af i s  reduced to  a sam lle r  c i r c l e  whose ra d iu s  i s  12.5 k .
While A1 s t a r v e s  to  d e a th ,  c en te r  A i s  en riched  a t  the  f o r ­
m er 's  expense.
I t  i s  c le a r  from t h i s  a n a l y s i s ,  as w e ll  as  the  one to  fo llow , th a t  
Cheysson made use o f  the  same m athem atical framework which Launhardt had 
p rev io u s ly  sketched in  more g e n e ra l  term s. That framework has continued 
to  p lay  a major r o l e  in  th e  development of m arke t-a rea  a n a l y s i s .  As noted 
above, i t s  geo m e tr ica l  argument was roo ted  in  C a r te s ia n  a n a l y t i c s ,  and p re ­
sumably, was f a m i l ia r  to  en g in ee rs  and m athem aticians in  th e  l a t t e r  p a r t  
of the  n ien tee n th  c e n tu ry .  I t  i s ,  th e r e f o re ,  a s  p la u s ib le  fo r  Launhardt 
and Cheysson to  have developed th e  economic im p lic a t io n s  o f D escar tes ' 
c o n t r ib u t io n  independen tly  a s  fo r  F e t t e r  to  have done so many years l a t e r .  
However, the  b a s ic  i s s u e  involved  in  t h i s  study  i s  no t p r i o r i t y  of d iscov­
e ry .  Rather i t  i s  th e  e x te n t  to  which the  a n a ly s i s  of t r a n s p o r ta t io n  and 
lo c a t io n  problems was en riched  and extended a t  the  hands o f  Cheysson. I t  
i s  a f a m i l ia r  t h e s i s  t h a t  economic a n a ly s i s  i s  advanced by the  a p p lic a ­
t io n  o f a n a l y t i c a l  models to  s p e c i f i c  problems as  w e ll  as  by t h e i r  o r ig in ­
a l  c o n s t ru c t io n .  At l e a s t  by t h i s  c r i t e r i o n ,  Cheysson deserves  to  be
i s  a c ru c i a l  p a r t  o f  the  a n a ly s i s ,  s in c e  i t  g ives the  d is tan c e  from 
A' to  the  c en te r  o f th e  c i r c l e  which d e sc r ib e s  the  market a rea  of A1. 
Schneider expanded L a u n h a rd t 's  a n a ly s i s  in  h i s  1935 Econometrica a r t i c l e ,  
and R. G. D. A llen  f i r s t  prov ided  a complete m athem atical so lu t io n  to  the 
above problem in  1938, based on S c h n e id e r 's  a r t i c l e  [A lle n ,  op. c i t . ,  pp. 
80-82], Appendix I I I ,  P re sen ted  a t  the  end of t h i s  s tu d y , o f f e r s  a gen­
e r a l  r e c o n c i l i a t io n  o f  th e  m athem atical r e s u l t s  of A llen  and Cheysson, 
thus e s ta b l is h in g  t h a t  Cheysson f u l l y  understood the  m athem atical so lu t io n  
to  t h i s  problem a t  th e  tim e o f the  p u b l ic a t io n  of "La S t a t i s t i q u e  g^ome- 
t r iq u e " .
34"Geometric S t a t i s t i c s , "  pp. 183-184.
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ranked along w ith  Launhard t in  the  development o f  s p a t i a l  economic a n a ly ­
s i s .  Cheysson n o t  on ly  expanded the  m athem atical foundations o f  Laun- 
h a r d t ' s  economic c o n c lu s io n s ;  he a l s o  made s u b s ta n t iv e  c o n tr ib u t io n s  to  
t r a n s p o r ta t io n  economics in  a re a s  p re v io u s ly  unexplored .
In  the  above model, f o r  example, Cheysson focused a t t e n t io n  on the  
n a tu ra l  advantage a c c ru in g  to  th e  producer who en joys a lower f r e i g h t  r a t e  
than h is  co m p e ti to r .  W ithin  th e  body of e x is t in g  t r a n s p o r ta t io n  l i t e r a t u r e ,  
i t  has f r e q u e n t ly  been debated  whether r a t e  d i f f e r e n t i a l s  were the r e s u l t  
o f  n a tu r a l  a d v a n t a g e s - - i . e . , th e  a b i l i t y  to  s u b s t i t u t e  a l t e r n a t iv e  means 
o f  t r a n s p o r t a t i o n - - o r  o f  undue p re fe re n c e  or p r e ju d ic e .  A r t i f i c i a l  advan­
tages have g e n e ra l ly  been d isa llow ed  by r e g u la to ry  bo d ies ,  whereas n a tu r a l  
advantages have been u p h e l d , ^  w ith  consequent e f f e c t s  (so c l e a r ly  p e r­
ceived by Cheysson) upon th e  market a re a s  o f f irm s enjoying such adv an tag es .
Cheysson's a n a ly s i s  a l s o  uncovers an im portan t c o n s id e ra tio n  in  th e  
d e c is io n  to  lo c a te  new f i rm s .  Suppose, fo r  example, th a t  Firm A i s  e s ta b ­
l is h e d  a t  the  p o s i t io n  marked A, and A* i s  a new f irm  ( i . e . ,  s e l l e r  o f  l ik e  
goods) which d ec id es  to  come in  and share  A 's  m arke t. Presumably, A' w i l l  
seek to  o b ta in  th e  l a r g e s t  p o s s ib le  m arket, i . e . ,  push the l i n e  DD' as 
f a r  l e f t  a s  i t  can . T h ere fo re  A1 w i l l  lo c a te  a s  c lo s e  to  A a s  p o s s ib le  
w ithout g e t t in g  so c lo s e  t h a t  buyers a r e  i n d i f f e r e n t  as  to  whether they  
buy from A or A1 . I f  buyers  a r e  ve ry  s e n s i t iv e  to  d i f fe re n c e s  in  co s t s  o f  
t r a n s p o r t ,  A' w i l l  g e t  a l l  buyers who l iv e  to  i t s  r i g h t  and A w i l l  g e t  a l l  
those who l iv e  to  i t s  l e f t .  The c i r c l e s  or curves d e sc r ib in g  each f i r m 's
35Cf . ,  Texas & P a c i f i c  Ry. Co. v .  I n t e r s t a t e  Commerce Commission, 162 
U. S. 197 (1924) ; L o u i s v i l l e  & N a sh v il le  R. R. Cto. v .  Behlmer, 175 U. S.
648 (1900) ; S t u t t g a r t  R ice  M il l  Co. v .  Alabama & Vicksburg Ry. Co. , 93 
ICC 517, 530 (1924) ; P a c i f i c  Lumber Co. v .  Northwestern P a c i f i c  R. R. C o . ,
51 ICC 738, 742 (1918) ; Elk Cement and Lime Co. v .  A tchison , Topeka &
Santa Fe Ry. Co., 142 ICC 507, 512 (1928).
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market a re a  w i l l  be determined g iven  the  p a t te r n  of f r e i g h t  r a t e s  between
c o m p e ti to rs .  By a s im i la r  p ro c e ss ,  the  b e s t  p o s i t io n  fo r  f irm  A ' ' can
36a ls o  be de te rm ined .
Com petitive R a te - Making and th e  C a r r i e r 1s A b i l i ty  to  A t t r a c t  T r a f f i c
Perhaps even more h i s t o r i c a l l y  s i g n i f i c a n t  was C heysson 's  a n a ly s i s  
of an in d iv id u a l  c a r r i e r ' s  a b i l i t y  to  a t t r a c t  t r a f f i c  under c o n d i t io n s  o f 
i n t e r - i n d u s t r y  co m p e ti t io n . Launhardt described  th e  m arket boundary be ­
tween two s e l l e r s  of l ik e  goods as a hyperbola only in  th e  case  where 
f r e i g h t  r a t e s  were eq u a l .  I t  i s  im portan t to  note t h a t  i n  t h i s  c o n te x t ,  
Launhardt d isc u sse d  t r a n s p o r ta t io n  r a t e s  and r a t e  d i f f e r e n t i a l s  w ith  r e f ­
erence  to  s p e c i f i c  commodities. He assumed the  e x is te n c e  of a s in g le  means 
of t r a n s p o r t  throughout and a t t r i b u t e d  r a t e  d i f f e r e n t i a l s  between goods 
to  d i f f e r e n c e s  in  the  w eight d e n s i t i e s  of goods having equal m arket v a lu e .  
By c o n t r a s t ,  F e t t e r  d id n o t  e n t e r t a i n  the  p rospec t o f r a t e  i n e q u a l i t y  e i ­
th e r  between commodities or between competing t r a n s p o r t  f i rm s .  His conclu­
s io n s  re g a rd in g  the  n a tu re  of market boundaries a re  a l s o  based on th e  a s ­
sumptions o f  equal f r e i g h t  r a t e s  between commodities and the  e x is te n c e  of 
a s in g le  means o f t r a n s p o r t .
Besides g iv in g  more sy s tem atic  express ion  to  L a u n h a rd t 's  co nc lusion  
reg a rd in g  th e  s p a t i a l  d iv i s io n  of s a le s  t e r r i t o r i e s ,  F e t t e r  added a modern 
f la v o r  to  the  a n a ly s i s .  He noted th e  e q u a l i ty  of d e l iv e re d  p r i c e s  a t  any 
p o in t  on th e  hy perb o lic  boundary se p a ra t in g  two s e l l e r s  and d e sc r ib e d  these  
curves a s  "p lan e s  of i n d i f f e r e n c e . "  Thus F e t te r  s t re n g th e n ed  L a u n h a rd t 's  
a n a ly s i s  by implying something p o s i t iv e  about consumer b e h a v io r - - th a t  in
3^C f.,  K. E. Boulding, Economic A nalysis  (3rd e d . ;  New York: Harper 
& B ro s . ,  1955), pp. 632-633.
112
th e  case  of homogeneous goods o f equal p r ic e  th e  consumer i s  g e n e ra l ly  in ­
d i f f e r e n t  a s  to  h i s  choice  o f  s e l l e r .  In  subs tance , however, F e t t e r  d id  
no t  go beyond Launhard t1s e a r l i e r  a n a ly s i s .
A f te r  examining the  e f f e c t s  of d i f f e r e n t i a l  f r e i g h t  r a t e s  upon the  
s a l e s  t e r r i t o r y  of s e l l e r s  of l i k e  goods, Cheysson tu rned  th e  a n a ly s i s  
around in  o rder  to  examine the  e f f e c t s  of f r e i g h t - r a t e  co m p e ti t io n  upon 
th e  market l im i t s  of c a r r i e r s  involved in  the  p h y s ic a l  shipment o f  goods 
to  a s p e c i f i e d  p o in t .  He began by p o s i t in g  the  e x is te n c e  o f  competing 
modes of t r a n s p o r t .  Then he developed a fam ily  o f " r a t e - in d i f f e r e n c e  
curves"  which d escr ib ed  the  locus o f p o in ts  of equal t r a n s p o r t  c o s ts  fo r  
any g iven  r a t e  r e l a t i o n s h ip  between a l t e r n a t e  means o f  t r a n s p o r t , and he 
used th e se  curves to  an a ly ze :  ( 1 ) how the  in d iv id u a l  f i rm  de te rm ines th e
optimum ro u te  of i t s  goods shipment, and ( 2 ) how, w i th in  l i m i t s ,  each c a r ­
r i e r  can en la rg e  i t s  " s a le s  t e r r i t o r y "  a t  the expense o f  o th e r  c a r r i e r s .
In r e t r o s p e c t ,  th e r e f o r e ,  Cheysson 's a n a ly s is  app ea rs  a l l  th e  more s u r p r i ­
s ing  fo r  h i s  tim e, s in c e  he no t only a n t ic ip a te d  F e t t e r  on the  " i n d i f ­
fe re n ce "  n a tu re  of market b o u n d a rie s ,  from the  consum er's  (or s h ip p e r 's )  
s ta n d p o in t ,  b u t  he a l s o  extended th e  L au n h a rd t-F e t te r  a n a ly s i s  to  the  case  
of competing modes of t r a n s p o r t .  This gap in  th e  L a u n h a rd t-F e t te r  a n a ly s i s  
went unrecognized in  American economic l i t e r a t u r e  u n t i l  1950, a t  which time
C heysson 's pre-em inence in  t h i s  a sp e c t  o f s p a t i a l  economics was aga in  over- 
37looked, even though Cheysson in troduced  the  problem o f  optimum p h y s ic a l  
d i s t r i b u t i o n  of goods sim ultaneous w ith  h i s  in v e s t ig a t io n  o f market boun­
d a r i e s  fo r  competing c a r r i e r s .
37 C. D. Hyson, and W. P. Hyson, "The Economic Law of Market A re as ,"  
Q u a r te r ly  Jo u rn a l  of Economics, LXIV (May, 1950), pp . 319-327.
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Cheysson used F igu re  4 -3  to  analyze  the  cho ice  fa c in g  a sh ipp e r  lo ­
c a ted  a t  p o in t  M and seek ing  to  sh ip  goods to  d e s t i n a t i o n  A. The d o tte d  
l i n e s  in  the  diagram in d ic a te  e x is t in g  highways over which goods may be 
shipped from p o in t  M, and i t  i s  assumed t h a t  a r a i l r o a d  p l i e s  the  d is ta n c e  
between A and B a long th e  so l id  l in e  segment, AB. C heysson 's  problem i s  
tw ofo ld . From th e  s h ip p e r ' s standpoin t, th e  problem i s  choosing th e  cheap­
e s t  ro u te  to  d e s t in a t io n  A. For the  r a i l r o a d ,  th e  problem i s  to  de term ine  
what s p e c i f i c  r a t e  w i l l  enable  i t  to  compete w ith  th e  highway as  a means 
o f  shipment, and in  a more g enera l  sense , what r a t e  re d u c t io n s  a re  neces­
sa ry  to  e n la rg e  i t s  "market a r e a . "
As Cheysson in d ic a te d ,  "merchandise s i t u a t e d  a t  p o in t  M w i l l  n o t  adopt 
r o u t e  MBA in  p la c e  o f con tinu ing  to  take the  more d i r e c t  r o u t e ,  AM, un-
O Q
l e s s  th e re  i s  a rea so n a b le  d i f f e re n c e  in  the  r a t e s  fo r  the  two r o u t e s . " J 
Obviously, i f  the  c o s t  of shipping merchandise a long  MA i s  the  same as 
sh ipp ing  i t  a long MBA, then  the sh ipper w i l l  be i n d i f f e r e n t  as  to  the  ro u te  
ta k e n .  When connected, th e  locus of p o in ts  a long  which sh ip p e rs  a t  d i f ­
f e r e n t  lo c a t io n s  w i l l  be i n d i f f e r e n t  fo r  any g iven  r a t e  r e l a t i o n s h i p  be­
tween c a r r i e r s  forms the  h yperbo lic  curves o f F ig u re  4 -3 .  At p o in t  M, 
fo r  example, the  c o n d it io n  AMT=MBt4ABt h o ld s ,  where, acco rd ing  to  Cheys­
son, T s tand s  fo r  th e  t r a n s p o r t  r a t e  per to n -m ile  on highways and t  s tands  
fo r  the  r a i l r o a d  r a t e . ^  S im i la r ly ,  a t  a l l  o th e r  p o in ts  a long  KCK1, the  
t r a n s p o r t  c o s ts  a s  between c a r r i e r s  a re  th e  same fo r  a g iven  consignment of
^"G eo m etr ic  S t a t i s t i c s , "  p .  184.
O Q
I b i d . When rea rran g ed  in  the  fo llow ing  f a s h io n ,  t h i s  equa tion  a s ­
sumes the  form of a hyperbo la : AM-MB=AB t /T .  In  a n a l y t i c  geometry, a hy­
p e rb o la  i s  th e  locus o f  a p o in t  which moves in  a p la n e  so t h a t  the  d i f f e r ­
ence of i t s  d i s ta n c e s  from two f ixed  p o in ts  i s  a c o n s ta n t .  In  F ig u re  4 -3 ,  
p o in ts  A and B a re  th e  f o c i  fo r  hyperbolas KCK1, LDL1, and NEN' .
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goods. Cheysson p o in te d  ou t t h a t  a l l  p o in ts  such as  M '' ' ,  s i tu a te d  to
the  r i g h t  o f KCK' and w ith in  th e  h y p e rb o lic  s u r f a c e ,  w i l l  form the  "sphere
o f  a t t r a c t i o n "  fo r  the  r a i l r o a d  a t  p o in t  B; whereas p o in ts  o u ts id e  of t h i s
boundary, such as M*, w i l l  sh ip  by highway d i r e c t l y  to  A. But according
to  Cheysson, the  r a i l r o a d  may expand i t s  m arket:
. . .  in  o rder to  b r in g  in  such p o in ts  as  M1 th e  r a i l ­
road must lower i t s  r a t e s ;  fo r  example from ten  centimes
to  s ix .  The boundary o f th e  corresponding  sphere  o f a t ­
t r a c t io n  w i l l  then  be  moved to  LDL'. F in a l l y ,  to  b r in g  
in  p o in ts  such a s  M " th e  r a i l r o a d  must ag ree  to  a new 
r a t e  re d u c t io n  which w i l l  extend the  market boundary to  
NEN'.4°
The s p e c i f i c  r a i l r o a d  r a t e s  used in  Cheysson1s example have i l l u s ­
t r a t i v e  s ig n i f ic a n c e  o n ly . What i s  im portan t in  de te rm in ing  the  market
boundary between competing modes o f t r a n s p o r t  in  t h i s  case  i s  th e  r a t e
r e l a t i o n s h ip  between c a r r i e r s ,  or th e  r a t i o ,  t /T .  Cheysson concluded 
t h a t  in  the  case above, the  c u rv a tu re  of the  h y p e rb o lic  boundary w i l l  be 
g r e a te r  and i t s  z e n i th  c lo s e r  to  B the  l a rg e r  the  r e l a t i o n s h i p ,  t /T .
This a n a ly s i s  by Cheysson f i l l s  c e r t a in  gaps in  the  Launhardt- 
F e t t e r  p r e s e n ta t io n .  Thus, in  1950, C. D. and W. P. Hyson c o r r e c t ly  
po in ted  out t h a t  F e t t e r ' s  "law of market a re a s "  was only a sp e c ia l  case 
o f a more g en e ra l  law which could be de rived  once competing modes of t r a n s ­
p o r t  were con tem plated . 4 -̂ The more g e n e ra l  law which they  propose suggests  
t h a t  the  s iz e  of the  m arket t r i b u t a r y  to  a g iven  supply p o in t  i s  determined 
no t only by the  r e l a t i v e  p r i c e s  a t  the  two m arke ts , as  F e t t e r  had main­
ta in e d ,  b u t  a ls o  by th e  r a t i o  o f th e  f r e i g h t  r a t e s  between c a r r i e r s  and 
th e  r a t i o  of the  p r i c e  d i f f e r e n c e  to  the  f r e i g h t  r a t e s .  They fu r th e r  des­
c r ib ed  the  r e l a t i o n s h ip s  between the  l a s t  two v a r i a b le s  and the  s iz e  of
4 0 I b i d . ,  p . 186.
4^Hyson and Hyson, l o c . c i t . , p. 319. Emphasis supplied.
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th e  t r i b u t a r y  a rea  as  d i r e c t  in  the  case  o f r e l a t i v e  market p r i c e  and in ­
d i r e c t  in  the  case  of th e  r e l a t i v e  f r e i g h t  r a t e .  J u s t  as  F e t t e r  was un­
aware t h a t  Launhardt had p re v io u s ly  la id  the  foun dation  fo r  h is  a n a ly s i s ,  
th e  Hysons seemed unaware t h a t  in  d e sc r ib in g  th e  d iv i s io n  o f  market boun­
d a r i e s  Cheysson had con tem pla ted  the  e x is te n c e  of r i v a l  means of t r a n s ­
p o r t .  Moreover, he a c c u r a t e l y  exp la ined  the  p a r t i a l  r o l e  o f  r e l a t i v e  
f r e i g h t  r a t e s  in  d e te rm in in g  m arket boundaries  between two producers of 
l i k e  goods much e a r l i e r .
The Supply of Raw M a te r ia ls
The a n a ly s is  of m arket a re a s  shows a lo c a t io n a l  r e l a t i o n  of one or 
more firm s to  i t s  custom ers who a r e  s c a t te r e d  over the  market a re a  in  
such a way th a t  each p ro duce r  has to  s e l l  a t  more than  one p lac e  in  o rder 
to  su rv iv e .  A r e l a t e d  problem  i s  t h a t  o f de te rm in ing  the  supply area  
when s e l l e r s  o f raw m a t e r i a l s  a re  s c a t te r e d  and the  in d iv id u a l  buyer must 
purchase  raw m a te r ia ls  from more than  one source in  o rder to  f u l f i l l  p ro­
d u c tio n  o b je c t iv e s .  A c tu a l  lo c a t io n a l  d e c is io n s  o f te n  invo lve  a m ixture  
o f  m arket-area  and su p p ly -a re a  r e l a t i o n s h ip s  so interwoven th a t  they a re  
d i f f i c u l t ,  i f  no t im p o ss ib le ,  to  d is e n ta n g le  c o n ce p tu a lly  fo r  a n a l y t i c a l  
pu rposes . N e v e r th e le ss ,  t r a d i t i o n a l  lo c a t io n  th eo ry  cons id ers  the  two 
problems se p a ra te ly .
In h is  a n a ly s i s  o f  r a t i o n a l  choice  of supply source  of raw m a te r ia l s ,  
Cheysson provided a d d i t i o n a l  in s ig h t s  in to  s p a t i a l  economics. To i l l u s ­
t r a t e  the  p r in c ip le s  inv o lv ed  in  th e  d e l im i ta t io n  o f  supply a re a s ,  he de­
veloped a model in  which th e  choice  of road-pav ing  m a te r ia l s  o f d i f f e r e n t  
q u a l i t y  and d i f f e r e n t  c o s t s  must be re s o lv e d .  This model proposes the  
e x is te n c e  of a l in e a r  m arke t and th re e  supply c e n te r s  lo ca ted  a t  v a rio us
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p o in ts  w ith in  the  t o t a l  m arket. T ra n sp o r ta t io n  c o s ts  from each supply  
c e n te r  a re  assumed to  in c re a s e  in  p ro p o r t io n  to  d is ta n c e  from th e  c e n te r ,  
in  e i th e r  d i r e c t i o n ,  and a r e  rep re se n te d  a s  l in e a r  r e l a t i o n s h i p s .  The 
choice of raw m a te r i a l s  in  Cheysson1s example i s  re p re se n te d  by two a l t e r ­
n a t iv e s :  one type  of s to n e ,  des ig na ted  a s  "d om estic ,"  i s  o f  mediocre
q u a l i t y ,  b u t  i s  e a s i l y  ob ta ined  from ne ighboring  f i e l d s  a t  a c o n s ta n t  
p r i c e ;  th e  o th e r  ty p e ,  d e s ig n a ted  as " f o r e ig n ,"  i s  su p e r io r  in  q u a l i t y  
bu t  more c o s t ly  to  p ro cu re .  Because the  l a t t e r  must be shipped from a f a r ,  
the  p r ic e  of th e  fo re ig n  s to n es  in c re a s e s  as  does the  d is ta n c e  from th e  
quarry  to  the  r e s p e c t iv e  supply  c e n te rs  in  the  l in e a r  m arket. Thus, a s  
we move e a s t e r l y  in  t h i s  m arket (F ig . 4 - 4 ) ,  the p r i c e  of fo re ig n  s to n es  
in c re a se s  (along DF). In  a d d i t io n ,  th e re  a re  p o s i t iv e  t r a n s p o r t  c o s ts  in ­
curred  in  g e t t in g  th e se  s ton es  from the  supply c en te r  to  th e  s i t e  o f con­
s t r u c t i o n .  These l a t t e r  c o s ts  a re  re p re se n te d  in  Cheysson1s model by t r a n s ­
p o r t  g ra d ie n ts  which in c re a s e  r a p id ly  as th e  d is ta n c e  from th e  supply  cen­
t e r  in c r e a s e s .  A s o lu t io n  i s  reached , and the  r e s p e c t iv e  supply  a re a s  a re  
defined  by comparing the  t o t a l  r e a l  c o s ts  of fo re ig n  m a te r ia ls  to  dom estic 
ones.
F igure  4 -4  i s  a re p ro d u c t io n  of t h i s  model, d esc r ibed  by Cheysson in
the  fo llow ing  fa s h io n :
Suppose th e  m a te r ia l s  o f su p e r io r  q u a l i ty  a re  t r a n s p o r te d  
by t r a i n  to  s t a t i o n s  A, B, and C staggered  along th e  h ig h ­
way, a t  a t o t a l  c o s t  of AD, BE, and CF, r e s p e c t iv e ly .  These 
c o s ts  in c r e a s e  in  p ro p o r t io n  to  th e  d is ta n c e  from th e  q u a r­
ry  and th e  time involved in  r a i l  t r a n s p o r ta t io n .  From th e  
v a r io u s  s t a t i o n s  a long  th e  r o u te ,  the  s tones  a r e  t r a n s p o r ­
ted  by dum p-cart to  the  a c tu a l  road  s i t e  so t h a t  th e  c o s t  
o f th e  s to n e s  in c re a s e s  very  r a p id ly  in  p ro p o r t io n  to  the  
d is ta n c e  from th e  n e a r e s t  s t a t i o n .  The p r i c e  of th e  de­
l iv e re d  s to n e s  f i n a l l y  a t t a i n s  p r i c e  MH fo r  the  d i s ta n c e  
AH. On the  o th er  hand, the  s to n es  found in  ne ighboring  
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In o rder  to  compare th e se  two types of s to n e ,  we co n s id e r  
t h e i r  p r ic e s  fo r  s im i l a r  q u a n t i t i e s ,  t h e i r  supplem entary  
c o s ts  corresponding  to  the  labor employed in  b reak in g  them 
up, and so f o r t h .  I f  we acknowledge, fo r  example, t h a t  
some s tones  wear tw ice a s  w ell as the  o th e r s ,  we should 
f in d  the  c o s t  of using  th e  b e t t e r  s tones reduced  by one- 
h a l f .  This i s  expressed  in  F ig . [4 -4 ]  by th e  l i n e  D 'H ', 
which cu ts  l i n e  PQ a t  H1 . Thus we find  t h a t  f o r  the  po r­
t io n  o f the  highway, AH, i t  would be cheaper to  use th e  
more d u rab le  m a te r i a l s ,  while along HK i t  would be to  our 
advantage to  use l o c a l  m a te r ia ls .  Proceeding in  th e  same 
manner, we w i l l  be a b le  to  determine the d i f f e r e n t  "zones" 
which must be a s s o c ia te d  w ith each supply so u rc e ,  in  r e l a t i o n  
to  i t s  r e s p e c t iv e  purchase  p r i c e ,  q u a l i ty  and t r a n s p o r ta t io n  
c o s t s . 42
Although the  s o lu t io n  to  the  above problem proceeds  on a f a i r l y  sim­
p le  l e v e l  of a b s t r a c t i o n ,  Cheysson's a n a ly s is  i s  im p o rtan t  because i t s  
s o lu t io n  i s  seen to  depend on no t merely the r e l a t i o n s h i p  between re so u rce  
p r i c e s  and t r a n s p o r t  r a t e s ,  b u t  resource  q u a l i ty  a s  w e l l .  In  t h i s ,  Cheys­
son d isp lay ed  more o r i g i n a l i t y  than l a t e r  i n v e s t i g a t o r s  of supp ly -a rea  
problem s who e i t h e r  a b s t r a c te d  from the c o n s id e ra t io n  o f re so u rc e  q u a l i t y  
a l t o g e t h e r ,  or d iscu ssed  the  " th e o r e t i c a l  s ig n i f ic a n c e "  o f q u a l i t y  v a r i a ­
t i o n  b u t  f a i l e d  to  make t h i s  c o n s id e ra tio n  an e x p l i c i t  p a r t  o f  t h e i r  ana ly -
The fundaments of Cheysson1s supply area  a n a l y s i s  as  w e ll  as th e  d ia -  
grammatics o f th e  p r in c ip le s  contained  th e re in  have , w ith  more or l e s s  
m o d if ic a t io n ,  re -ap pea red  in  th e  l i t e r a t u r e  on l o c a t io n  economics. Thus, 
Edward Smykay and o th e rs  have used t r a n s p o r t  g r a d i e n t s  in  much the  same 
way a s  Cheysson d id ,  above, to  whow how p la n t  l o c a t i o n  d e c is io n s  may be 
reached  by a m onopolist i n t e r e s t e d  in  minimizing t o t a l  c o s ts  o f p roduction
^"Geometric Statistics," pp. 201-202.
^ O f  the  l a t t e r ,  c f . ,  Hoover, The Location of Economic A c t i v i t y , and 
I s a r d ,  jjg . c i t .
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and d i s t r i b u t i o n  w i th in  a given m a r k e t  a r e a . 44 And A rthur Sm ithies has
follow ed a s im i la r  p rocedure , with e x te n s iv e  e la b o ra t io n ,  in  d isc u ss in g
45th e  optimum lo c a t io n  of g eo g rap h ica lly  competing f i rm s .
Importance of Cheysson's A n a ly s is  fo r  th e  Theory 
o f  Railway Rates and S p a t ia l  Economics
An obvious r e s u l t  of comparing th e  Launhardt-Cheysson in q u iry  in to  
the  n a tu re  of geographic  market a re a s  and supply  a re a s  w ith  the  p e r fo r ­
mances o f l a t e r  w r i t e r s  on s p a t i a l  problems i s  t h a t  t h i s  a sp e c t  of econo­
mics had reached a h igh  s tag e  of development a s  e a r ly  a s  1886, a t  l e a s t  
in  Europe. In England and America, l i t t l e  was accomplished t h a t  would 
b ear  comparison w ith  L a rd n e r 's  e a r l i e r  c o n t r ib u t io n .  A lf red  M a rsh a l l 's  
P r i n c i p l e s , fo r  example, preserved a t r a d i t i o n a l  non-space approach to  eco­
nomic a n a ly s i s  throughout e ig h t  e d i t i o n s .46 Perhaps because of M a rsh a l l 's  
dominant in f lu e n c e  on subsequent Anglo-Saxon economic l i t e r a t u r e ,  th e  con­
t r i b u t i o n s  of Launhardt and Cheysson had l i t t l e  impact upon t h a t  body of 
l i t e r a t u r e  and were, in  f a c t ,  l o s t  fo r  many y e a r s .  N e v e r th e le ss ,  th e  p a r­
t i a l  e q u il ib r iu m  approach to  the d iv i s io n  o f m arket a re a s  and supply
^ E .  W. Smykay, e t .  a l . ,  P hys ica l D i s t r i b u t io n  Management (New York: 
The Macmillan Co., 1961), pp. 153-154.
^ A r t h u r  S m ith ies , "Optimum L oca tion  in  S p a t ia l  C om petition ,"  Jou r­
n a l  of P o l i t i c a l  Economy, XLIX (June, 1941), pp . 423-439.
^ M a r s h a l l  was no t unaware of the  r e l a t i o n s h i p  between t r a n s p o r ta t io n  
c o s ts  and th e  s i z e  o f  m arkets , as  i s  e v id e n t  from h i s  o b se rv a t io n  th a t  
" .  . . a  lowering o f  t a r i f f s ,  or o f f r e i g h t s  fo r  th e  t r a n s p o r t  o f goods, 
tends to  make each l o c a l i t y  buy more l a r g e ly  from a d is ta n c e  what i t  r e ­
q u i r e s ;  and thus tends to  co n cen tra te  p a r t i c u l a r  i n d u s t r i e s  in  s p e c ia l  
l o c a l i t i e s . "  [See P r in c ip le s ,  (8 th  e d . ) ,  p .  273]. N e v e r th e le ss ,  he 
f a i l e d  to  develop a s p a t i a l  model fo r  a n a ly z in g  th e  im p l ic a t io n s  of h i s  
o b se rv a t io n .
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a re a s  c h a r a c t e r i s t i c  o f modern trea tm e n ts  of th e  s u b je c t  con tinue  to  u t i ­
l i z e  the  Launhardt-Cheysson framework, and w hile  b e la te d  re c o g n i t io n  has
come to  Launhardt, the  same cannot be sa id  o f  Cheysson.
In the  United S t a t e s ,  growing i n t e r e s t  in  s p a t i a l  economic problems 
a f t e r  1930 was in  l a r g e  measure c o in c id e n t  w ith  development of the  th eo ry
o f  im perfec t co m p e ti t io n .  As noted above, the  performances of J .  B.
Clark and Frank F e t t e r  d id  n o t  exceed the  combined performances of Laun­
h a rd t  and Cheysson. In  th e  l a t t e r 1s framework, s p a t i a l  co o rd in a te s  of
s e l l i n g  firm s were f ix e d .  Harold H o te l l in g  was th e  f i r s t  to  va ry  p r i c e
47and lo c a t io n  s im u ltaneou s ly  in  a s p a t i a l  model, a lthough  Schneider main­
t a in s  t h a t  H o te l l in g 's  t r e a tm e n t  o f s p a t i a l  e q u il ib r iu m  in  an im p e rfec t-
48ly  com petit ive  m arket s t r o n g ly  resem bles t h a t  o f  L aunhardt. E. H. 
Chamberlin provided an a d d i t i o n a l  impetus to  s p a t i a l  a n a ly s is  by emphasi­
zing the  r o l e  of p ro d u c t  d i f f e r e n t i a t i o n  in  an im p e rfe c tly  com p e ti t ive  
m a r k e t . ^  T h e re a f te r ,  l o c a t io n a l  d i f f e r e n c e s  among s e l l e r s  were conceived 
a s  a source of p rod uc t d i f f e r e n t i a t i o n  and a hallm ark  of m onopo lis tic  com­
p e t i t i o n —and the  Launhardt-Cheysson model found ready  a p p l i c a t io n  in  
many in v e s t ig a t io n s  i n to  th e  e f f e c t s  o f  p r i c in g  p o l i c i e s  and g e o g rap h ica l  
d i s ta n c e s  upon th e  d i v i s io n  of s a le s  t e r r i t o r i e s  between s e l l e r s  in  a mono- 
p o l i s t i c a l l y  co m p e ti t iv e  market.^®
^ H a ro ld  H o te l l in g ,  " S t a b i l i t y  in  C om petition ,"  Economic J o u r n a l , 
XXXIX, No. 153 (March, 1929), pp. 41-57.
4®See S c h n e id e r 's  in t r o d u c t io n  to  L a u n h a rd t 's  Mathematische Begrun- 
dung . . . , p . v i .
^ E .  H. Chamberlin, The Theory of M onopolistic  Competition (8 th  e d . ; 
Cambridge, Mass.: Harvard U n iv e rs i ty  P re s s ,  1962).
" ^ e .g . ,  Boulding, c i t . , pp. 630-633.
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Greenhut has po in ted  out t h a t  s tu d ie s  which a ttem pt e x p la n a t io n  of 
the  s i z e  and shape o f  a f i r m 's  market a re a  under the  assumption o f  f ix ed  
lo c a t io n s  a r e  e s s e n t i a l l y  designed to  ana lyze  s h o r t - ru n  phenomena, where­
as th o se  which assume e i t h e r  movable lo c a t io n s  ( a t  no cos t)  or p lanned 
f u tu r e  lo c a t io n s  a r e  in h e r e n t ly  designed fo r  long-run  a n a l y s i s . W h i l e  
the  co n c lu s io n s  o f the  long-run  approach must be considered  in  rea ch in g  a 
g e n e ra l  e q u i l ib r iu m  th eo ry ,  the  former p re s e n ts  some in s ig h ts  in to  a p a r ­
t i c u l a r  lon g -ru n  e q u il ib r iu m  p a t t e r n .  One a sp e c t  of the  Launhardt-Cheysson 
a n a l y s i s ,  fo r  example, i s  the  suggestion  t h a t  by t h e i r  power to  make and 
a d ju s t  r a t e s ,  r a i l r o a d s  can m ain ta in  f irm s in  o therw ise  u n fav o rab le  lo c a ­
t io n s  by o f f e r in g  low r a t e s ,  or they can p rev en t t h e i r  lo c a t io n  a t  more 
fa v o ra b le  p la c e s  by charging  h igh  r a t e s .  In g e n e ra l ,  r a i l r o a d s  have been 
in t e r e s t e d  in  s t im u la t in g  i n d u s t r i e s  a long  t h e i r  own l i n e s ,  and in  the  
United S ta te s  they  have been allowed by th e  r e g u la to ry  bodies  to  lower 
r a t e s  in  o rder  to  "meet the  c o m p e ti t io n ,"  p ro v id in g :  ( 1 ) the  r a t e s  a re  
compensatory, and ( 2 ) they  do n o t g iv e  r i s e  to  undue p re fe re n c e  or p re ­
ju d ic e  under S ec tio n  3 of th e  I n t e r s t a t e  Commerce A ct.*^
Cheysson c l e a r l y  recogn ized  th e  importance of com petition  among t r a n s ­
p o r t  f irm s in  de te rm in ing  " th e  p r o s p e r i ty  o f  i n d u s t r i a l  c e n te r s  . . .
[an d ]  th e  development of t r a n s p o r t  e n t e r p r i s e s . " - ^  He analyzed geograph i­
c a l  m arket consequences of lower r a t e s  allowed to  meet com petit ion  bo th
51 G reenhut, c i t . ,  p .  25.
52Cf . , La S a l le  Paper Co. v .  Michigan C en tra l  R. R. Co. , 16 ICC 149 
(1909); Reduced Commodity Rates to  P a c i f i c  C oast, 89 ICC 512, 530 (1924); 
and Grain R ates from Minnesota & W isconsin , 6 8  ICC 665, 672 (1922).
53 " G eo m etr ic  S t a t i s t i c s , "  p . 186.
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in  term s of t h e i r  e f f e c t  upon i n d u s t r i a l  firms and upon t r a n s p o r t  e n te r ­
p r i s e s  ( i . e . ,  bo th  in c re a s in g  and decreasing  c o s t  i n d u s t r i e s ) .  Futhermore, 
a l th o u g h  th e  q u e s t io n  o f "undue p re fe ren c e  and p re ju d ic e "  does n o t  a r i s e  
in  C heysson 's  a n a ly s i s ,  he recogn ized  the  lower l i m i t  to  co m p e ti t iv e  r a t e  
r e d u c t io n s  as  "o p e ra t in g  c o s t s ,  ex c lu s iv e  of the  g e n e ra l  c o s ts  o f  the  en­
te rp r i s e ," -* ^  adding t h a t  beyond t h i s  l e v e l ,  " i t  would be b e t t e r  fo r  the  
company to  abandon t r a n s p o r ta t io n  [ f o r  a given f i rm ]  a ltog e ther ." '* '*
Taken to g e th e r ,  Cheysson1s in v e s t ig a t io n  o f  r a i l r o a d  p r ic in g  in  a 
s p a t i a l  market and h is  in q u iry  in to  the  p r in c ip le s  o f  p r o f i t  maxim ization 
f o r  th e  in d iv id u a l  r a i l r o a d  r e p r e s e n t  a s i g n i f i c a n t  a n a l y t i c a l  achievement 
and an im portan t c o n tr ib u t io n  to  the  unders tand ing  o f  th e  p r ic in g  p rocess  
o f an im p e r fe c t ly  com p e ti t ive  f i rm . Moreover, C heysson 's  re c o g n i t io n  of
c e r t a i n  problems in  the  p h y s ic a l  d i s t r i b u t i o n  of goods i s  no t  w ith o u t in -
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t e r e s t  fo r  th e  th eo ry  of l o g i s t i c s .
5 4 I b i d . ,  p.  188. In g e n e ra l ,  t h i s  i s  the  same c r i t e r i o n  which the  
I n t e r s t a t e  Commerce Commission has ap p lied  to  de te rm ine  whether r a t e s  a re  
compensatory, a lthou gh  the  term inology most f r e q u e n t ly  used by th e  Com­
m iss io n  in  d e sc r ib in g  th e  lower l im i t  to  r a t e  r e d u c t io n s  in c lu d es  "ou t-  
o f -p o c k e t"  c o s t s .  [ C f . ,  Reduced Commodity Rates . . . , 0 £ .  c i t . ] .
-^Cheysson recognized  th e  back-hau l problem as an e x ce p tio n .  He 
noted t h a t :  " I f  a l l  t r a n s p o r ta t io n  moves in  th e  same d i r e c t i o n ,  fo r  exam­
p l e ,  in  supply ing  a g r e a t  c i t y  which consumes much more than  i t  produces 
(as in  th e  case  of P a r i s ) ,  th e  company may, r a th e r  than  a llow  i t s  t r a i n s  
to  r e t u r n  empty, p r e f e r  to  c a r ry  something in  r e t u r n ,  even fo r  a low t a r ­
i f f  o f  a few m illim es which would j u s t  cover f u e l  and m aintenance c o s t s . "  
[See "Geometric S t a t i s t i c s , "  p .  188],
-***Fig. 4 -3 ,  fo r  example, can be v is u a l iz e d  as a sim ple  l o g i s t i c s  mod­
e l  u s e f u l  fo r  de te rm in ing  th e  optimum d i s t r i b u t i o n  method re q u ire d  to  serve  
a g iv en  market in  space . [ C f . ,  Smykay, e t .  a l . ,  £ £ .  c i t . , Ch. IV],
Chapter V
THE NATURE OF PRODUCTION COSTS AND 
EQUILIBRIUM OF THE FIRM
An in te g r a l  p a r t  of Cheysson 's program of geom etric  s t a t i s t i c s  con­
cerns th e  n a tu re  and m e a su ra b i l i ty  of p ro d u c t io n  c o s t s .  Cheysson c le a r l y  
recogn ized  the im portan t r o l e  of p ro d u c tio n  c o s ts  in  the  d e te rm in a tio n  of 
p ro f i t-m ax im iz ing  le v e ls  of o u tp u t ,  as  w e l l  a s  th e  i d e n t i f i c a t i o n  problems 
inv o lved . Thus he f e l t  compelled to  e la b o r a te  upon th e  n a tu re  and behav io r 
of f a c to r  c o s t s ,  w ith  a p a r t i c u l a r  view to  e n l ig h te n in g  the  manager faced 
w ith  minimizing such c o s ts  in  o rder  to  improve h i s  f i r m 's  p r o f i t s .  A l­
though he recognized  p r o f i t s  as  a necessa ry  and d e s i r a b l e  r e tu r n  to  risk,'* ' 
Cheysson f a i l e d  to  consider any r e tu r n  to  e n t r e p r e n e u r ia l  a b i l i t y  as an 
im p l i c i t  economic c o s t .  In s te a d ,  the  major c o s ts  o f p rod uc tion  he d iscu ssed  
were those  of wages, machinery, and raw m a t e r i a l s .  Thus, a lthough  i t  i s  
e v id e n t  th a t  Cheysson 's d is c u s s io n  of p ro d u c tio n  c o s ts  was incom plete by 
modern s ta n d a rd s ,  i t  i s  im portan t to  remember t h a t  Cheysson did not in tend  
to  advance any th eo ry  o f d i s t r i b u t i o n ,  b u t  m erely  to  p re s e n t  se v e ra l  de­
c is ion-m aking  models rega rd ing  th e  optimum u t i l i z a t i o n  of v a r io u s  f a c to r s  
w i th in  a p a r t i a l  e q u il ib r iu m  framework. In  the  p ro ce ss  th e re  emerged 
some im portant and o r ig in a l  su g g es tio n s  on wages, re so u rce  s u b s t i t u t io n ,  
investm ent d e c i s io n s ,  and product v a r i a t i o n .  The purpose of t h i s  chap ter 
i s  to  i n v e s t ig a te  and e v a lu a te  th e  m e r i ts  o f  those  su g g e s t io n s .
^Cheysson, "Capital and Labor," l o c . c i t . , p . 144.
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The Determ ineteness o f S t a t i c  E qu ilib rium  
in  a Com petitive Labor Market
Cheysson tended to  view the d e te rm in a t io n  o f  wages a s  a s p e c ia l  a p p l i ­
c a t io n  o f p r i c e  theory , thus b u i ld in g  upon the  (em p ir ica l)  law of demand
2which he developed e a r l i e r .  He t r e a te d  th e  demand for labor a s  a de rived  
demand, depending u l t im a te ly  upon consumers' demand fo r  commodities. F ind­
ing a c lo s e  l in k  between the commodity market and the  f a c to r  m arket, Cheys­
son took the  same em pirica l approach to  labo r demand as he had to  commodity 
demand. He noted th a t  under c o m p e ti t iv e  c o n d i t io n s ,  market p r i c e s  a re  d ic ­
ta te d  by c o s ts  o f p roduction , and to  f a c i l i t a t e  h i s  d isc u ss io n  of wages he 
assumed th a t  wages re p re se n t  the  only v a r i a b le  c o s t  of p ro d u c t io n , thus 
s e t t i n g  up a fu n c t io n a l  r e l a t i o n s h ip  between wages and s a le s .  He s t a te d  
th a t  " .  . . i f  we vary only the r a t e  o f  wages, then  wages w i l l  govern p ro ­
du c tion  c o s t s ,  and through com p e ti t io n , come c lo s e r  and c lo s e r  to  c o n tro l -
3
l in g  th e  s a le s  p r i c e . "
I
In h i s  d isc u ss io n  of w age-equ il ib r ium , Cheysson drew a demand fo r  l a ­
bor curve which was a decreasing  fu n c t io n  of the  wage r a t e .  At the  same 
tim e, on e m p ir ic a l  grounds, he argued t h a t  the  q u a n t i ty  of la b o re r s  o f f e r ­
ing t h e i r  s e rv ic e s  a t  any given tim e , in  any g iven  in d u s try  o f f irm , i s  
a d i r e c t  fu n c t io n  of the  wage r a t e .  He combined these  concepts in  the 
graph i d e n t i f i e d  here  as F igure  5 -1 .
C o n s is te n t  with h is  e a r l i e r  p r a c t i c e ,  Cheysson measured th e  p r ic e  
v a r i a b le  on the  h o r iz o n ta l  a x is  and (presumably) the  q u a n t i ty  v a r i a b le  on
^Supra , Ch. I I I .
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SUPPLY AND DEMAND FOR LABOR
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th e  v e r t i c a l  a x i s .^  A s im i la r  r e p r e s e n ta t io n ,  in  g ra p h ic a l  term s, was 
made as  e a r ly  as 1870 by th e  B r i t i s h  eng ineer ,  Fleeming Jenkin.** What 
h e ig h ten s  i n t e r e s t  in  C heysson 's  a n a ly s i s ,  however, i s  the  n a tu re  of h i s  
d is c u s s io n  reg a rd ing  the  s t a b i l i t y  o f e q u il ib r iu m  in  th e  above model.
This d isc u s s io n ,  in c lu d in g  Cheysson 's ex p lan a t io n  of F igure  5 -1 ,  i s  p re ­
sented  below:
I t  i s  c le a r  t h a t  th e  h ig h e r  the  wage, th e  h igher  the  produc­
t io n  c o s ts  w i l l  be and consequen tly , the  lower the  consump­
t io n  of la b o r .  There i s  some wage r a t e  which commands a 
p ro h ib i t iv e  s a le s  p r i c e .  The q u a n t i ty  produced, t h a t  i s  to  
say, the  demand fo r  l a b o r ,  thus d ecreases  in  in v e rse  p ro p o r t io n  
to  the wage r a t e ,  acco rd in g  to  the law expressed by the  curve 
AMC.
On the  o th er  hand, th e  amount of labor o f fe re d  w i l l  in c re a se  
w ith  an in c re a s e  in  wages. S ta r t in g  w ith  th e  r a t e  OD, which 
begins to  a t t r a c t  a few l a b o r e r s ,  the  workers w i l l  become 
more and more numerous in  th e  in d u s t ry  in  p ro p o r t io n  to  the 
in c re a s in g  amounts pa id  to  la b o r .  This supply  r e l a t i o n s h ip  
can be expressed by curve  DME, which r i s e s  r a p id ly  as the  
wage in c re a s e s .  This o f f e r  curve , a fu n c t io n  o f  the  p r ic e  
of lab o r ,  cu ts  th e  . . . [demand] curve a t  M. The wage OH 
which i s  determined by t h i s  i n t e r s e c t i o n  corresponds exac t­
ly  to  the e q u il ib r iu m  wage.
Thus, i f  the  wage r a t e  r i s e s  above OH and becomes, fo r  ex­
ample, equal to  OK, i t  w i l l  produce on th e  one hand an abun­
dance of w orkers, th e  supply  of which i s  rep re se n te d  by KN; 
on the  o th er  hand, an in c re a s e  in  lab o r  c o s ts  w i l l  occur, 
thus d r iv in g  away a p o r t io n  o f the  consumers and causing 
the  amount of lab o r  demanded to  f a l l  to  KN'. At t h i s  p o in t  
more workers a r e  su p p lied  than  th e  amount necessa ry  to  pro­
duce th e  sm alle r  o u tp u t demanded. L et us then  assume th a t
^Perhaps c a r e l e s s ly ,  Cheysson d id  n o t l a b e l  th e  v e r t i c a l  a x is  in  
F igure  5 -1 . His e x p la n a t io n ,  however, in d ic a te s  t h a t  the  v a r ia b le  which 
t h i s  a x is  r e p re s e n ts  i s  a q u a n t i t y :  e i t h e r  o f ou tpu t or of lab o r ,  fo r  he
p o s i te d  a d i r e c t  r e l a t i o n s h i p  between the  amount of ou tpu t produced and 
so ld  and the  q u a n t i ty  o f la b o r  employed in  i t s  p ro d u c tio n .  The l a b e l l in g  
o f the  a x is  in  q u es tio n  as  "number of workers" seems c o n s i s te n t  w ith  Cheys­
son ' s meaning.
^Fleeming Jenk in , "The Graphic R e p re se n ta t io n  o f  the  Laws of Sup­
p ly  and Demand and t h e i r  A p p l ic a t io n  to  L abour,"  in  Papers L i t e r a r y , Scien­
t i f i c , E tc . , ed. S. C olvin  and J .  A. Ewing (London: Longmans Green & Co., 
1887), I I ,  pp. 76-106. London School R e p r in t ,  1931.
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t h i s  o v e r-su pp ly  of lab o r  w i l l  fo rce  a wage c u t  back to  
p o in t  01. This time th e  o p p o s i te  movement w i l l  occur. We 
w i l l  never be a b le  to  f in d  enough workers fo r  the  growing 
m arket, and the  wage w i l l  have to  in c re a s e .  I t  w i l l  thus 
o s c i l l a t e  on b o th  s id e s  of the  v a lu e  OH each time i t  a c c i ­
d e n ta l ly  d e v ia te s  from t h i s  p o in t .  But as  long as  the  two 
curves , AMC and DME, remain th e  same, the  i n t e r s e c t i o n  w i l l  
always be re tu rn e d  to  M through a fo rc e  s im i la r  to  th a t  
which r e tu r n s  a suspended o b je c t  to  e q u il ib r iu m  once i t s  
c en te r  o f  g r a v i t y ,  ly in g  on a v e r t i c a l  l i n e  benea th  i t s  
p o in t  o f  susp en s ion , has been d isp laced .®
What s tan d s  ou t in  th e  above passage i s  th e  e x p l i c i t  suggestion  th a t  
any d e v ia t io n  from e q u il ib r iu m  w i l l  cause su c ce ss iv e  p r i c e  o s c i l l a t i o n s  
on bo th  s id e s  o f  th e  e q u il ib r iu m  v a lu e  u n t i l  e q u il ib r iu m  i s  r e s to r e d .  This 
suggestion  i s  s i g n i f i c a n t  because n e i th e r  Walras nor M arshall seemed to  
openly e n t e r t a i n  th e  p o s s i b i l i t y  o f d iscon tinuo us  ad justm ents  in  p r i c e  and 
q u a n t i ty  once e q u i l ib r iu m  i s  d i s tu rb e d .^  In s te a d ,  they explained s t a b i l i t y  
in  terms of con tinuous ad ju s tm en ts  on e i t h e r  s id e  o f  eq u il ib r iu m , depend-
g
ing on th e  d i r e c t i o n  of the  i n i t i a l  d i s tu rb a n c e .  Presumably, t h i s  s u b t le
d i s t i n c t i o n  between Cheysson on the  one hand and Walras and M arshall on
the  o th e r ,  caused Schumpeter to  c r e d i t  Cheysson w ith  a "cobweb" model of 
9wages.
^"Geometric S t a t i s t i c s , "  pp. 190-191.
^Following N icholas K aldor, we s h a l l  d e f in e  as  "continuous" those  ad­
justm ents  which proceed a t  a s teady  r a t e  in  time or those  in  which the  
time lags between th e  appearance  o f  su ccess iv e  q u a n t i t a t iv e  changes a r e  
such as  can be n e g le c te d .  S im i la r ly ,  an ad justm ent i s  "d isco n tin uou s"  i f  
the  f u l l  q u a n t i t a t i v e  ad jus tm en t to  a g iven p r i c e  change occurs a l l  a t  
once, a t  the  end o f a c e r t a i n  pe riod  [See, "The D eterm inateness o f S t a t i c  
E q u il ib r iu m ,"  in  Essays on Value and D is t r ib u t io n  (London: G. Duckworth & 
Co., 1960), p .  2 9 ] .
®Cf., L^on W alras, Elements o f Pure Economics, t r a n s .  W. J a f f e  (Home­
wood, 111 .: R ichard D. I rw in , 1954), pp. 109 f f . ;  and M arshall, P r i n c i p l e s , 
8 th ed . ,  p . 346.
^Schumpeter, op. c i t . , p . 842 n.
Schumpeter’ s c la im  has been c lo s e ly  examined in  t h i s  study b u t  i s  no t  
f u l l y  a ccep ted .  Although i t  can be shown t h a t  a "cob-web-type" model i s  
c o n s i s te n t  w ith  Cheysson 's argument, the  assum ptions necessary  to  e s ta b ­
l i s h  such a model a r e  h ig h ly  s p e c ia l i z e d  and e n t a i l  " read ing  in "  to  Cheys­
son perhaps more than  t h a t  o f  which he h im se lf  was aware. The remainder 
o f  t h i s  s e c t io n  i s  devoted to  examining the  v a l i d i t y  of Schum peter's claim  
in  t h i s  reg a rd .
A R econ s truc tio n  o f  Cheysson*s Wage Model in  L ig h t o f Recent T h e o re t ic a l  
Developments
I f  th e re  i s  a genuine connection  between Cheysson 's wage model and th e  
b a s ic  "cobweb theorem" of P ro fe s s o rs  S c h u l tz ,  T inbergen , and Ricci,'*'® i t  
concerns the  r e c o g n i t io n  of time lag s  and d i s c o n t i n u i t i e s  in  p r ic e  and ou t­
p u t  ad justm ents  in  d is e q u i l ib r iu m .  On concep tua l and t h e o r e t i c a l  grounds, 
bo th  models d i f f e r  r e g a rd in g  th e  type  of ad ju s tm en t-re sp onse  assumed and 
the  n a tu re  of the  n e ce ssa ry  c o n d it io n s  fo r  s t a b i l i t y  of eq u il ib r iu m .
Nicholas Kaldor has c o r r e c t l y  a s s e r te d  t h a t  th e  cobweb theorem a p p l ie s
only to  cases o f "com ple te ly  d isc o n tin u o u s"  ad jus tm en ts  of ou tpu t to  changes 
11in  p r i c e ,  a p ro sp e c t  o f which Cheysson seems to  have been aware. Never­
t h e l e s s ,  o the r  w r i t e r s  have m ain ta ined  t h a t  the  e s s e n t i a l  f e a tu re  of the
■^The term , "cobweb," was f i r s t  suggested  in  1934 by Kaldor f l o e , c i t . , 
p .  30] fo r  the  t h e o r e t i c a l  e x p la n a t io n  of commodity cyc les  worked ou t in ­
dependently  by Henry S c h u l tz ,  Jan T inbergen , and Umberto R ic c i .  As i t  
happened, a l l  th re e  papers  were pu b lished  in  German, two appearing  sim ul­
tan eo u s ly  in  th e  same jo u r n a l  [C f . ,  Henry S ch u ltz ,  Per Sinn der S t a t i s -  
chen Nachfragen, H eft  10, V e ro ffen t lich u n g en  de r  F ra n k fu r te r  G e s e l l s c h a f t  
fu r  Konjunkturforschung (Bonn: Kurt Schroeder, 1930), p . 34; J .  T inbergen, 
"Bestimmumg und Deutung von Angebotskurven, Ein B e i s p ie l , "  Z e i t s c h r i f t  fu r  
NationaISkonomie, Wein, Band 1, H eft 5 (1930), p .  671; and Umberto R ic c i ,  
"Die ' S y n th e tisch e  Skonomie' von Henry Ludwell Moore," i b i d . , p . 656].
■^Kaldor, lo c . c i t . , p . 30 n.
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dynamic cobweb model i s  th e  assum ption t h a t  the  ou tpu t in  success ive  p ro -
12duc tion  p e rio ds  i s  re sp o n s iv e  to  the  demand p r i c e  in  the  preceding  p e r io d .  
This lagged-response  in  supply w i l l  c r e a te  a converging, d iv e rg in g ,  or 
p e rp e tu a l ly  o s c i l l a t i n g  p a th  w ith  r e s p e c t  to  long-run  eq u il ib r iu m , depen­
ding upon whether th e  a b s o lu te  s lop e  of the  demand curve i s  le s s  than , g r e a t ­
e r than , or equal to  th e  s lo pe  of th e  supply c u rv e .13
There i s  no p e rs u a s iv e  evidence t h a t  Cheysson e n te r ta in e d  the  p o s s i ­
b i l i t y  o f such a supp ly  r e a c t io n  in  h i s  wage model. I t  i s  c le a r  t h a t  e q u i­
l i b r a t i n g  ad jus tm en ts  in  Cheysson1s model a r e  n o t  in s ta n ta n e o u s ,  b u t  n e i ­
th e r  the  manner o f c o n s t r u c t io n  of Cheysson's diagram nor h i s  e x p la n a t io n  
supports  the  su p p ly -re sp o n se  lag  o f the  f a m i l i a r  cobweb theorem. In  f a c t ,  
i t  can e a s i ly  be dem onstra ted  t h a t  whereas Cheysson was concerned w ith  e s ­
t a b l i s h in g  the  s t a b i l i t y  o f a s t a t i o n a r y  e q u il ib r iu m , th e  in tro d u c t io n  o f  
the b a s ic  cobweb la g  i n to  h i s  model ren d e rs  i t  dynam ically  u n s ta b le . P roo f 
of th i s  a s s e r t i o n  i s  o f fe re d  below.
F igure  5-2 rep rodu ces  Cheysson 's model, a s  dep ic ted  in  F igure  5 -1 ,  bu t 
in co rp o ra te s  the  f a m i l i a r  supp ly -response  lag  o f  the cobweb theorem. The 
unique f e a tu r e  of t h i s  model i s  t h a t  the  q u a n t i ty  of labo r supplied  in  
period  2 i s  a fu n c t io n  of th e  demand p r i c e ,  i . e . ,  wage, in  period  1. Thus 
a t  wage OK, r e p r e s e n ts  the  q u a n t i ty  of lab o r  supplied  to  the firm  in
^ e . g . ,  P. A. Samuelson, Foundations o f  Economic A na lysis  (New York: 
Atheneum P re ss ,  1965), p .  265; D. S. Watson, P r ic e  Theory and i t s  Uses 
(2nd e d . ;  Boston: H oughton-M ifflin , 1968), p . 245.
■^For a b a s ic  d is c u s s io n  of th e se  v a r io u s  p o s s i b i l i t i e s ,  see P. A. 
Samuelson, Economics (7 th  e d . ;  New York: McGraw-Hill, 1967), pp. 387-389; 
or D. S. Watson, c i t . , pp. 244-248. A r e c e n t  experiment which c a s t s  
co n s id e rab le  doubt on th e  e x is te n c e  of "cobweb-type" behavior in  a c t u a l  
m arkets i s  p re sen te d  by J .  A. C arlson  ["The S t a b i l i t y  of an Experim ental 
Market w ith  a Supply-Response L ag ,"  Southern Economic J o u rn a l , XXXIII,
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Figure 5-2 
CHEYSSON«S WAGE MODEL WITH "COBWEB” LAG
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q u e s t io n .  But a t  Q-̂  th e  demand p r ic e  fo r  labor i s  OJ (not 01, which r e ­
p re sen ts  the wage c u t  assumed by Cheysson in  h i s  example) . At th i s  lower 
wage, however, on ly  Q2  la b o re r s  w i l l  e n te r  the  f irm , thus c re a t in g  a con­
d i t io n  of excess demand and fo rc in g  th e  wage up to  OP. Since OP i s  no t
an equ il ib riu m  wage th e  cyc le  c o n tin u e s ,  in  s im ila r  fa sh io n ,  along the
14pa th  rep re sen ted  by th e  d o t te d  l in e s  in  F igu re  5 -2 .
15Cheysson's emphasis on the  s t a b i l i t y  of th e  model in  F igure  5-1 
c a s ts  c o n s id e ra b le  doubt on th e  p o s s i b i l i t y  t h a t  what o th e rs  consid er  the  
e s s e n t i a l  f e a tu r e  o f th e  cobweb theorem, was, in  f a c t ,  p a r t  of h is  a n a ly ­
s i s ;  s ince  to  adm it a s  much would have denied the  s t a b i l i t y  of h is  model. 
A more p la u s ib le  e x p la n a t io n  of the  n a tu re  and d i r e c t io n  of the  dynamic 
adjustm ents g en e ra ted  by Cheysson's model i s  o ffe re d  in  th i s  s tudy.
Paul Samuelson has po in ted  out t h a t  the  equa tions  o f  comparative s t a ­
t i c s  a re  a s p e c ia l  case  o f g en e ra l  dynamic a n a ly s is  and th a t  d i f f e r e n t  
dynamic se tups lead  to  d i f f e r e n t  s t a b i l i t y  c o n d it io n s ,  w ith  subsequently
l^At t h i s  p o in t  i t  i s  convenient to  o f f e r  a pedagogical note on the  
s t a b i l i t y  c o n d it io n s  o f th e  b a s ic  cobweb model. Comparisons of p r ic e  ana­
ly se s  be fo re  and a f t e r  M arsha ll  have o f te n  been confused by the  f a c t  t h a t  
M arshall rev e rsed  th e  o rder  o f the  p r i c e  and q u a n t i ty  v a r ia b le s  on the  
fa m il ia r  tw o-dim ensional graph so as  to  make p r i c e  the  dependent, and quan­
t i t y  the independent v a r i a b l e .  By way o f c o n t r a s t ,  e a r l i e r  t re a tm e n ts ,  
such as C heysson 's ,  fo llow ed the convention  o f p o r t ra y in g  p r ic e  as the  in ­
dependent v a r i a b l e .  Modern economics, fo llow ing M arsha ll ,  r e q u ire s  the  
follow ing c o n d it io n  fo r  s t a b i l i t y  in  th e  cobweb model: th a t  the  a b so lu te
slope  of the demand curve  i s  le s s  than  the  s lope  of the  supply curve--  
re fe ren c e  be ing  made to  the  q u a n t i ty  ( i . e . ,  h o r iz o n ta l )  a x is .  See Found­
a t i o n s , p . 265. When th e  axes a re  re v e rse d ,  so i s  the  cond it ion  fo r  a s t a ­
b l e  eq u il ib r iu m . Thus the  above model produces a d iverg ing  cobweb pa th  
even though th e  demand curve i s  f l a t t e r  than the  supply curve.
^Cheysson p ro c la im ed : " .  . . f a r  from having an a r b i t r a r y  and ca­
p r ic io u s  v a lu e , th e  wage r a t e  e s ta b l is h e d  by a g iven combination o f supply 
and demand cannot d e v ia te  from i t s  normal p o s i t io n  w ithou t in c u rr in g  con­
sequences which fo rc e  i t  back to  e q u il ib riu m "  ["Geometric S t a t i s t i c s , "  
p . 191].
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a l t e r n a t i v e  theorems in  com parative s t a t i c s . ^  In  the  W alrasian system, 
for example, the  s t a b i l i t y  co n d it io n s  o f a s t a t i c  eq u il ib r iu m  r e s t  on the  
assumption th a t  fo r  a p o s i t iv e ly  or n e g a t iv e ly  sloped supply cu rve , a p r ic e  
s e t  too low produces a p o s i t iv e  excess demand, causing  buyers to  r a i s e  the 
p r ic e  to  e q u il ib r iu m ;  whereas a p r ic e  s e t  too high g e n e ra te s  a n e g a t iv e  
excess demand, causing  s u p p l ie r s  to  lower the  p r ic e  to  e q u il ib r iu m . These 
p r ic e  ad ju s tm en ts  a r e  assumed to be continuous and to  take p lace  g ra d u a l ly ,  
through a p rocess  o f  ta tonnem ent, or g rop ing , towards e q u il ib r iu m . I t  i s  
fu r th e r  assumed t h a t  in  a s t a b le  model, a l l  p r ic e  ad justm ents  a re  in  the  
d i r e c t io n  of e q u i l ib r iu m . On the  o th er  hand, in  the  M arsh a ll ian  system, 
q u a n t i ty  i s  assumed to  be the  a d ju s t in g  v a r i a b le ,  whenever "demand p r i c e "  
and "supp ly  p r ic e "  a r e  unequal. Adjustments in  the  M arsha llian  system a re  
l ikew ise  assumed to  be g rad u a l and con tinuous, and in  a s t a b le  model, a l ­
ways in  th e  d i r e c t i o n  of e q u il ib r iu m . As long as  the  supply curve i s  pos­
i t i v e l y  s loped , the  necessa ry  c o n d it io n  fo r  s t a b i l i t y  i s  the  same in  bo th  
system s--nam ely, t h a t  the  ab vo lu te  s lope  o f  the demand curve i s  l e s s  than 
the slope, of th e  supply  cu rve . When th e  supply curve i s  n e g a t iv e ly  s loped , 
the s t a b i l i t y  c o n d i t io n s  d i f f e r  as between Walras and M arsha ll ,  b u t  in s o fa r
as Cheysson 's model did  n o t  p o s i t  such a supply curve , these  d i f f e r e n c e s
17a re  no t s i g n i f i c a n t  fo r  p re s e n t  comparisons.
■̂ F o u n d a t i o n s ,  pp. 260 f f .  A lso, p . 22, where Samuelson s t a t e s :  "While 
of course  i t  i s  always p o s s ib le  to  lay  down a r b i t r a r y  d e f i n i t i o n s  o f  s t a ­
b i l i t y ,  i t  i s  im possib le  to  deduce them w ithout the  im p l i c i t  in t r o d u c t io n  
of dynamical c o n s id e ra t io n s  concerning the  behavior o f a system o u t  o f 
s t a t io n a r y  e q u il ib r iu m . Depending upon th e  dynamical s e t-u p  en v isaged , 
d i f f e r e n t  s t a b i l i t y  co n d it io n s  a r e  im p lied . Thus, given supply ad ju s tm en ts  
of the type  assumed in  th e  cobweb cyc le  phenomenon, i t  i s  w e ll  known th a t  
the o rd in a ry  M arsh a ll ian  co n d it io n  o f a p o s i t iv e ly  r i s i n g  supply curve 
may no t r e s u l t  in  ' s t a b l e '  e q u il ib r iu m ."  " S t a b i l i t y , "  as used in  t h i s  con­
te x t  (and in  t h i s  d i s s e r t a t i o n )  r e f e r s  to  the a b i l i t y  to  r e tu r n  to  e q u i l i ­
brium fo llow ing  d isp lacem en t from an i n i t i a l  s t a t io n a ry  e q u i l ib r iu m .
l?The re a d e r  i n t e r e s t e d  in  pursu ing  t h i s  p o in t  should c o n s u l t  A. Kooros, 
Elements of M athem atical Economics (Boston: Houghton-M ifflin , 1965), pp. 64-66.
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As in d ic a te d ,  what i s  unique in  Cheysson1s a n a ly s i s  i s  t h a t  u n l ik e
Walras or M arsha ll  he e x p l i c i t l y  suggested th a t  th e  r e t u r n  to  e q u il ib r iu m
could come abou t only  a f t e r  a s e r i e s  of m o re -o r- le ss  random, in te rm e d ia te
p r i c e  and q u a n t i ty  ad jus tm en ts  had been e f f e c te d .  According to  Cheysson,
i t  i s  p o s s ib le  fo r  the  p r i c e - a d j u s t e r  to  "o v er-sh o o t"  e q u i l ib r iu m , thus
18occasio n ing  a f u tu r e  ad jus tm en t in  the  opposite  d i r e c t i o n .  In  t h i s  r e ­
g a rd , th e  p h y s ic a l  analogy o f the  pendulum, which a p p a re n t ly  r e t a in e d  f i g ­
u r a t iv e  s ig n i f ic a n c e  fo r  Walras and M arsha ll, was much more d e s c r ip t iv e  
o f  the  r e a l  n a tu re  of ad jus tm en ts  to  Cheysson. In  f a c t ,  he suggested  t h a t  
th e  r e tu r n  to  s t a t i o n a r y  e q u il ib r iu m  may come abou t no t as  a r e s u l t  o f a 
con tinuous upward £ r  downward r e v i s io n  o f p r i c e s ,  b u t  a s  a consequence o f 
d isc o n tin u o u s  upward and downward swings in  p r ic e  on th e  same p a th  to  any 
s t a t i o n a r y  e q u il ib r iu m .
A number o f p o s s ib le  t im e-p a th s  toward e q u il ib r iu m  emerge from Cheys­
son1 s model, b u t  the  n a tu re  and number o f the  s t a b i l i z i n g  ad ju s tm en ts  a re  
much l e s s  p r e c i s e  than in  the  b a s ic  cobweb theorem. P r ic e  changes in  Cheys- 
• s o n 's  model a r e  i n i t i a t e d  by employers in  a g iven  f irm  whenever they  face  
a d i s e q u i l ib r iu m  s i t u a t i o n  as  between the  supply and demand fo r  la b o r .  The 
e x is te n c e  of a d i s e q u i l ib r iu m  wage i s  communicated to  the  employer by a 
change in  s a l e s ,  s in c e  s a le s  a re  rep re se n te d  in  Cheysson 's model as  a func­
t io n  o f wages. Changes in  s a l e s ,  o f  course, r e s u l t  in  in v o lu n ta ry  accumu­
l a t i o n  or d e p le t io n  of in v e n to r ie s .  Cheysson's model su ggests  t h a t  due 
to  im perfec t  knowledge, employers ty p ic a l ly  o v e r - r e a c t  to  d i s e q u i l i b r i a  con­
d i t i o n s ,  so t h a t  wages a re  a p t  to  change in  a l t e r n a t i n g  d i r e c t i o n s  on both  
s id e s  of the  e q u il ib r iu m  v a lu e .  S t a b i l i t y  may be a s su re d ,  however, by the
18samuelson o f f e r s  the  same suggestion  in  F o u n d a tio n s , p . 261.
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i n t r o d u c t io n  of a learning-tnechanism in to  th e  model. Once i t  i s  determ ined 
t h a t  any e x i s t in g  wage i s  a d i s e q u i l ib r iu m  one, the  learning-m echanism  
w i l l  g u a ra n tee  t h a t  th e  same wage w i l l  no t be repea ted  or exceeded, c e t e r i s  
p a r i b u s , in  subsequent wage ad jus tm en ts  by employers. This type  of behav­
io r  r e s u l t s  in  a t im e -p a t te r n  of ad jus tm en ts  which may assume th e  form of 
a cobweb, b u t  by the  n a tu re  of the  c o n s t ru c t io n  and dynamic assum ptions of 
th e  model, i t  remains d i s t i n c t  from th e  b a s ic  "cobweb theorem" exp lo red  
above.
Follow ing i s  a r e c o n s t ru c t io n  o f Cheysson1s wage model in  which th e  
im p l ic a t io n s  of the  above d is c u s s io n  a r e  extended by t h i s  w r i t e r  to  produce 
th e  r e s u l t  which Shcumpeter a t t r i b u t e s  to  Cheysson. The s t a b i l i t y  cond i­
t io n  fo r  t h i s  model, as  im plied  by the  learning-mechanism, i s  t h a t  subse­
quen t p r i c e  changes in  d is e q u i l ib r iu m  a re  always le s s  than th e  p rec ed in g  
p r i c e  change, and in  the  o p p o s i te  d i r e c t i o n  of the  p receding  p r i c e  change.
I t  w i l l  be r e c a l l e d  t h a t  Cheysson p refaced  h i s  d is c u s s io n  o f  wages 
w ith  th e  assum ption t h a t  wages r e p r e s e n t  the  only v a r ia b le  c o s t  o f produc­
t i o n ,  so t h a t  a f i r m 's  s a le s  a re  d i r e c t l y  r e l a te d  to  the  l e v e l  o f  wages 
i t  p a y s .  Thus, in  F ig u re  5 -3 ,  when th e  wage r a t e  r i s e s  to  OK fo r  any r e a ­
son , b o th  the  c o s t  of lab o r  and th e  p r i c e  o f  goods in c re a s e s ,  and in  Cheys­
son1 s words, some consumers a re  "chased away" from the  m arket. In  o rder  
to  m a in ta in  the  same le v e l  o f p r o f i t  th e  producer must r e s t o r e  lower p r i ­
c e s ,  which im plies  c u t t in g  wages. In W alrasian term s, the  excess  supply  
of lab o r  a t  wage OK causes buyers of lab o r  to  lower i t s  wage. But in s te a d  
o f  con tinuous wage ad jus tm en ts  such a s  OP, OH, Cheysson su gges ts  t h a t  em­
p lo y e r s  w i l l  o v e r - r e a c t  to  the  c o n d it io n  o f excess supply. He w ro te :
Let us . . . assume th a t  t h i s  over-supp ly  of labor w i l l  fo rc e  
a wage c u t  back to  p o in t  01. This time the  opposite  movement 
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thus  o s c i l l a t e  on bo th  s id e s  o f the  v a lu e  OH . . .  . But 
a s  long a s  the  two curves remain the  same, the  i n t e r s e c t i o n
w i l l  always be re tu rn e d  to  M . . . .19
At t h i s  p o in t ,  the  learning-m echanism  becomes c r u c i a l  to  th e  s t a b i l i t y  of 
the  model. By h i s  e x p la n a t io n ,  Cheysson seems t o  i m p l i c i t l y  assume t h a t
in  th e  absence  of p e r f e c t  knowledge, the  employer w i l l  co n tin u e  to  over­
r e a c t  to  d i s e q u i l ib r iu m  s i t u a t i o n s .  But having come t h i s  f a r  in  the  ad­
ju s tm en t p ro c e s s ,  i t  i s  obvious to  the  employer t h a t  OK i s  no t  an e q u i l i ­
brium s o lu t io n .  T h ere fo re ,  in  the  succeeding p e r io d  he w i l l  r a i s e  wages 
by some amount l e s s  than OK; such as OP. However, s in c e  OP i s  no t an 
e q u il ib r iu m  wage, the  cyc le  w i l l  con tinue , t r a c in g  ou t a p a th  s im i la r  to  
t h a t  re p re s e n te d  by the  dashed l in e s  in  F igure  5 -3 .  E v e n tu a l ly ,  e q u i l i ­
brium w i l l  be r e s to r e d  a t  wage OH.
I t  must be observed t h a t  a lthough  s t a b i l i t y  i s  a s su re d  through the  
learning-m echanism , th e re  i s  no de term ina te  a p r i o r i  a d ju s tm en t pa th  or 
time dimension in  every  c a se .  E quilibrium  may be  r e - a t t a i n e d  a f t e r  one 
p r i c e  ad ju s tm en t or a f t e r  an i n d e f in i t e  number o f  a d ju s tm en ts ,  depending 
upon the  m agnitude o f  the  i n i t i a l  d isp lacem ent from e q u i l ib r iu m  and th e  
knowledge o f  th e  market possessed  by employers. Cheysson1s "cobweb," 
th e r e f o r e ,  need no t be symmetrical a t  a l l  times o r in  every  c a se .
What t h i s  r e c o n s t ru c te d  v e rs io n  of Cheysson 's wage model shares  w ith  
the  b a s ic  cobweb model i s  a s im ila r  view of the dynamic ad ju s tm en ts  neces­
sa ry  to  r e s t o r e  s t a t i o n a r y  eq u il ib riu m  and an a p p r e c ia t io n  of e x is t in g  time 
lag s  in  th e  ad jus tm en t p ro c e s s .  The b a s ic  d i s t i n c t i o n s  o f Cheysson's 
model a r e  t h a t :  (1) e q u i l i b r a t in g  ad justm ents  a r e  d isc o n tin u o u s  on the
demand s id e  and in s tan tan e o u s  on the  supply s id e ,  r a t h e r  than  v ic e  v e rs a ;
19»'Geometric S t a t i s t i c s , "  p . 190.
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and (2) g iven  a n e g a t iv e ly  sloped demand curve and a p o s i t i v e l y  sloped 
supply  curve , s t a b i l i t y  in  Cheysson1 s model depends upon th e  learn ing-m ech­
anism r a th e r  than the  r e l a t i v e  e l a s t i c i t i e s  of th e  c u rv e s .  Severa l ex ten ­
s io n s  of the  b a s ic  cobweb model have been proposed which approxim ate t h i s
model in  one way or a n o th e r .  R. M. Goodwin, fo r  example, has suggested
20a cobweb model which employs a lea rn in g  mechanism on the  supply  s id e .
Arnold C o lle ry  has suggested a number of a l t e r n a t i v e  p r i c e  e x p ec ta tio n s
o th e r  than  the  one proposed by the b a s ic  cobweb model and has summarized
21th e  m athem atica l r e s u l t s  o f  th e se  a l t e r n a t i v e s .  And R. G. D. A llen  has
examined s e v e ra l  cobweb models where stocks a re  assumed to  e x i s t  and p r i c e
22
changes in  subsequent p e r io d s  r e s u l t  from changes in  th e s e  s to c k s .
Cheysson 's f a i l u r e  to  i d e n t i f y  the e x p l i c i t  n a tu re  o f  th e  time lag
involved  in  the  ad justm ent p rocess  and the  omission from h i s  d is c u s s io n  of
th e  r o l e  of in v e n to r ie s  may be considered shortcomings o f  h i s  a n a ly s i s .
However, in  a market c h a ra c te r iz e d  by complete u n c e r t a in ty ,  ad justm ent lags
between f irm s may be v a r i a b le ;  and i t  has a l r e a d y  been in d ic a te d  in  t h i s
s tu dy  t h a t  a t  l e a s t  t h e o r e t i c a l l y ,  inven to ry  ad ju s tm en ts  a r e  a necessa ry
a d ju n c t  to  changes in  s a l e s .  Thus, the in t ro d u c t io n  o f  in v e n to r ie s  i n to
th e  a n a l y t i c a l  schemata p resen ted  by Cheysson can e a s i l y  be  made, though
23Cheysson f a i l e d  to  do so in  any e x p l i c i t  fa sh io n .
^®R. M. Goodwin, "Dynamical Coupling w ith E sp e c ia l  R eference  to  Markets 
Having P roduc tion  L ags ,"  Econom etrica, XV, No. 3 ( J u ly ,  1947), pp. 181-204.
^ A .  P. C o l le ry ,  "Expected P r ic e  and the Cobweb Theorem," Q u a r te r ly  
Jo u rn a l  o f  Economics, LXIX, No. 2 (May, 1955), pp. 315-317.
^ R .  G. D. A l le n ,  M athematical Economics (London: Macmillan & Co., 
1956), pp. 15-19.
^ E lse w h e re  Cheysson ta lk e d  about " p ro v is io n s"  as  a form of c a p i t a l ,  
b u t  on ly  in  the  c l a s s i c a l  sense  of "wage goods."  [S ee , " C a p i ta l  and L abor,"  
l o c . c i t . , pp. 134 f f . ] .  The idea o f commodity s to c k s  he ld  to  f a c i l i t a t e  
s a l e s  i s  m iss ing , however, in  th i s  s p e c i f i c  in s ta n c e .
139
Once in v e n to r ie s  a re  g iven an e x p l i c i t  r o l e  in  Cheysson1s model, th e  i n t e r ­
a c t i o n  between p rod uction  and employment d e c i s io n s ,  where b o th  a re  respon­
s iv e  to  in ven to ry  changes, i s  more e a s i ly  unders tood .
This i n t e r a c t io n  has been summarized by C. C. H o l t ,  Franco M odig lian i,  
and o th e r s ,  in  a manner rem in isce n t  of C heysson 's  d i s c u s s io n  of the  n a tu re  
o f  s t a b l e  eq u il ib r iu m :
The p roduction  o f one . . . [p e r io d ]  a f f e c t s  th e  n e t  inven­
to ry  p o s i t io n  a t  th e  end o f  the . . . [ p e r i o d ] .  This in  
tu rn  in f lu e n ce s  the  employment d e c is io n  in  th e  second . . .
[ p e r io d ]  which then  in f lu en ces  the  p ro d u c tio n  d e c is io n  
in  the  th i r d  . . . [ p e r io d ] .  Thus th e re  i s  a c o n t in u a l  dy­
namic i n te r a c t io n  between the  two d e c i s io n s .  The in f lu e n c e  
o f n e t  inven to ry  on both th e  p roduction  and employment de­
c is io n s  produces _a feedback or s e l f - c o r r e c t in g  tendency 
which e v e n tu a l ly  r e tu r n s  n e t  inven to ry  to  i t s  optimum le v e l  
r e g a rd le s s  o f whether or no t s a le s  have been fo re c a s te d
a c c u ra te ly .  24
Whether o r not a simple in v en to ry  model or a move complex "cobweb" model, 
can be  a t t r i b u t e d  to  Cheysson on the b a s i s  of th e  a n a ly s i s  p resen ted  in  
t h i s  s tu d y , i t  i s  obvious t h a t  he understood th e  " s e l f - c o r r e c t i n g  te n ­
dency" o f success ive  ad jus tm en ts  in  d i s e q u i l ib r iu m ,  p a r t i c u l a r l y  as  i t  
a p p l i e s  to  wages.
Cheysson on Factor P ro p o r t io n s  
and Technological Unemployment
The lo g ic a l  c o n s is te n c y  of th e  fo regoing  a n a l y s i s  r e s t s  on Cheys- 
s o n 's  assum ption of a s in g le  v a r i a b le - c o s t  f a c to r  and the  consequent
24C. C. H o lt ,  e t .  a l . ,  Planning P ro d u c t io n , I n v e n to r i e s , and Work 
F orce  (Englewood C l i f f s ,  N. J . :  P ren tice -H a11, 1960), p . 62. Emphasis sup­
p l i e d .  C f . ,  Cheysson 's d is c u s s io n  of e q u i l i b r a t i n g  a d ju s tm en ts ,  su p ra . Cheys­
son n o tes  t h a t  a t  wage r a t e s  above e q u il ib r iu m , " . . .  more workers a re  
su p p l ie d  than the  amount n ecessa ry  to produce th e  sm a lle r  ou tpu t demanded," 
w hereas, a t  r a t e s  below eq u il ib r iu m , " . . .  we w i l l  never be a b le  to  f in d  
enough workers fo r  the  growing m arket."  Since th e  amount demanded by con­
sumers i s  communicated to  producers through s a l e s ,  th e  former case  im plies
140
tendency to  view s a le s  o f o u tpu t a s  a fu n c t io n  of wages. I t  th e re fo re  
a p p l ie s  in  g r e a t e s t  measure to  th o se  i n d u s t r i e s  where th e  r a t i o  of lab o r  
in p u ts  to  c a p i ta l  in p u ts  i s  ex trem ely  h ig h .  Today such in d u s t r ie s  abound 
in  underdeveloped c o u n t r i e s ,  and France  in  th e  n in e te e n th  century  was no t 
u n l ik e  an  underdeveloped coun try  by p re s e n t  comparison. A la rg e  share  of 
i t s  in d u s t ry  then remained l a b o r - i n te n s i v e .  Towards the  end o f the  c e n tu ry ,  
however, i n d u s t r i a l i z a t i o n  was proceed ing  r a p id ly  and labor was becoming 
in c re a s in g ly  organ ized .
Cheysson a ttem pted  to  draw upon th e  fo regoing  d isc u ss io n  of labo r 
market eq u il ib riu m  in  o rder  to  dem onstra te  th e  e f f e c t s  o f " e x h o rb i ta n t"  
wage demands by organized  la b o r .  He recogn ized  t h a t  a r t i f i c i a l l y  h igh  
wage l e v e l s  could p re ju d ic e  e x i s t i n g  f a c to r  p ro p o r t io n s  in favor of c a p i t a l  
and consequently , g ive  r i s e  to  te c h n o lo g ic a l  unemployment. And he sought 
to  dem onstrate  th e  e f f e c t s  o f  d is e q u i l ib r iu m  wage l e v e l s  upon the  e n t r e ­
p r e n e u r 's  choice o f  optimum f a c to r  p ro p o r t io n s  and optimum production  p e r ­
iod .
Cheysson c le a r ly  pe rce iv ed  t h a t  in  most cases  the  in tro d u c t io n  of 
machinery increased  th e  p r o d u c t iv i ty  of workers a l r e a d y  on the  jo b ,  and 
t h a t  some optimum combination of c a p i t a l  in p u ts  and lab o r- t im e  e x is te d  
fo r  any given p ro du c tion  p ro c e ss .  From an economic s ta n d p o in t ,  t h i s  o p t i ­
mum in p u t  mix i s  the  l e a s t - c o s t  com bination o f f a c to r s  which w i l l  produce 
a g iven o u tp u t.  One s o lu t io n  to  t h i s  problem i s  to  id e n t i f y  the  lowest 
p o in t  on the  f i r m 's  long-run  average  t o t a l  c o s t  cu rve , bu t t h i s  s o lu t io n  
re v e a ls  l i t t l e  about how f a c to r s  a r e  s u b s t i tu t e d  fo r  one an o th e r .  Another
t h a t  in v e n to r ie s  i n v o lu n t a r i l y  r i s e ;  the  l a t t e r  t h a t  they involun­
t a r i l y  f a l l .  The r e t u r n  to  e q u il ib r iu m  in  Cheysson 's model can th e r e f o re  
be viewed as the  r e s u l t  of a s e r i e s  o f wage and in v en to ry  ad jus tm en ts .
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approach , which has i t s  analogue in  the  theo ry  o f consumer b e h a v io r ,  i s  
o f fe re d  by J .  R. H icks, in  Value and C a p i t a l . As an approxim ation  to  the  
problem of in p u t  s u b s t i t u t i o n ,  Hicks co n s id e rs  the  case o f  a f i rm  employ­
ing two f a c to r s  o f  p ro d u c t io n ,  whose o u tp u t i s  f ix ed ,  so t h a t  i t  cannot 
be a f f e c te d  by o rd in a ry  changes in  p r i c e s .  The problem i s  then d e f in ed  
and re so lv e d  in  th e  fo llow ing  manner.
The problem . . .  i s  to  produce th e  g iven  ou tpu t a t  a minimum 
c o s t .  I t  can be i l l u s t r a t e d  by a diagram such as  F igu re  [5 -  
4 ] .  The p ro d u c tio n  curve w i l l  be shaped l ik e  an in d i f f e r e n c e  
cu rve , be in g  convex downward (d im in ish ing  m arginal r a t e  of sub­
s t i t u t i o n  between f a c t o r s ) . The p o s i t io n  P, where PK touches 
th e  p ro d u c tio n  curve , w i l l  be a p o in t  of eq u il ib riu m  i f  the  
r a t i o  o f  th e  p r i c e s  o f  the  f a c to r s  i s  a s  MK to  PM. Suppose now 
t h a t  the  p r i c e  o f A f a l l s .  The amount o f f a c to r  B which has 
an equal v a lu e  to  ON of A now f a l l s  from MK to  MK ;̂ and the  
t o t a l  c o s t  o f po rduc tio n  ( in  terms of f a c to r  B) f a l l s  from 
OK to  OK^. But s ince  PK^ does no t touch the  p ro duction  cu rve , 
c o s ts  can be reduced s t i l l  f a r t h e r  ( to  OK2 ) by going along  
th e  p ro d u c tio n  curve to  P1 where P'K2  i s  p a r a l l e l  to  PK. At 
th e  new p o in t  o f e q u il ib r iu m  more A i s  employed and l e s s  B: 
th e re  has been a s u b s t i t u t i o n  in  favor of A and a g a in s t  B.^5
Cheysson1s approach to  the  same problem was co ns iderab ly  d i f f e r e n t .  
Unlike H icks, Cheysson d e a l t  w ith  time d i r e c t l y ,  by in tro d u c in g  a l i n k  
between th e  in t ro d u c t io n  of machinery and the  r a p i d i ty  w ith  which a g iven  
o u tp u t can be produced. The problem which concerned Cheysson was th e  de­
te rm in a t io n  o f  th e  f i r m 's  optimum combination of labor and c a p i t a l  in ­
p u ts  over t im e, in  a f ix ed  ou tpu t case  where the  leng th  of time involved  
in  p ro d u c t io n  may or may no t be im p o rtan t .  Since the  c o s t  of machinery 
i s  assumed c o n s ta n t  in  Cheysson1s example, h i s  so lu t io n  depends p r im a r i ly  
upon the  wage r a t e .
S p e c i f i c a l ly ,  Cheysson in v e s t ig a te d  the  R icard ian  p ro p o s i t io n  t h a t  
r i s i n g  money wages encourage th e  in t ro d u c t io n  of lab o r-sa v in g  d e v ic e s .
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While C harles Babbage could w r i t e ,  in  1832, t h a t  " th e  s o lu t io n  of th i s  ques-
2fit io n  depends on f a c t s ,  which u n fo r tu n a te ly  have no t y e t  been c o l l e c t e d , "  
Cheysson a s s e r te d  in  1887 t h a t  t h i s  phenomenon was e m p ir ic a l ly  v a l id a te d  
by "contemporary p r a c t ic e s  as  w e ll  as  by looking  back through h i s to r y .
What he sought to  do, th e r e f o r e ,  was to  p lace  t h i s  p ro p o s i t io n  in  an an a ly ­
t i c a l  c o n te x t  so th a t  the  businessman cou ld , assuming he knew the  e x is t in g  
wage r a t e  and th e  (co n s tan t)  c o s t  o f v a r io u s  c a p i t a l  in p u ts ,  determ ine the  
optimum method of p rodu c tion  and th e  optimum p ro d u c tio n  p e r io d  sim ultane­
o u s ly .  The s o lu t io n  to  t h i s  problem i s  g iven  by th e  lowest p o in t  on th e  
t o t a l  p ro d u c tio n  c o s ts  curve in  F ig u re  5 -5 .
From the  s ta n d p o in t  of modern economic a n a ly s i s ,  F igure  5-5 i s  ex­
trem ely  unorthodox. Moreover, i t s  in n e r  c o n s is ten c y  i s  g r e a t ly  obscured 
by Cheysson's c ry p t ic  d e s c r ip t io n  of i t s  m echanics. His co n c lu s io n , a l ­
though c o r r e c t ,  i s  no t e a s i l y  reached ; b u t  once e s t a b l i s h e d ,  the  approach
used by Cheysson tu rn s  out to  be r e v e a l in g  in  s e v e ra l  r e s p e c t s .  In "La
S t a t i s t i q u e  g^ometrique" Cheysson w ro te :
The h e ig h t  of wage s t r u c tu r e s  s ig n a ls  th e  advent of 
m achinery: such as  the  eng ine , which would be inadmis-
sa b le  in  a coun try  where lab o r  c o s ts  a r e  low. But such 
i s  th e  case  in  c o u n tr ie s  c h a ra c te r iz e d  by h igh  wage r a t e s .
Thus we f ind  th e re  i s  a c le a r  r e l a t i o n s h i p  between wage 
r a t e s  and the  importance o f m achinery among the  means o f 
p ro d u c tio n .  This r e l a t i o n s h i p  can be a ff irm ed  through con­
temporary p r a c t ic e s  a s  w e ll  as  by looking  back through h i s ­
to ry .  F igu re  [5 -5 ]  se rves  to  c l a r i f y  t h i s  n o t io n .
Suppose th a t  we a re  engaged in  c e r t a i n  earthw orks; fo r  ex­
ample, the  d igg ing  of a can a l  or an embackment fo r  a r a i l ­
road . We would employ more or l e s s  machinery depending
upon th e  wage r a t e  and th e  speed a t  which the  job  could be
completed.
2 6charles  Babbage, On the  Economy of Machinery and M anufacturers (1832), 
quoted in  Mark Blaug, R ica rd ian  Economics (New Haven: Yale U n iv e rs i ty  P re s s ,  
1938), p . 64.
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I f  manpower c o s ts  n o th in g ,  a s  was the case  of the Egyptian 
peasan ts  under th e  Pharaohs, a l l  of the  work would be done by 
hand, such as th e  v e r i t a b l e  arm ies of s la v e s  who co nstruc ted  
the pyramids. I f ,  on th e  o th e r  hand, the  c o s t  of lab o r  is  
h igh and the  le n g th  o f  time involved in  c o n s t ru c t io n  i s  im­
p o r ta n t ,  we would r e p la c e  more and more workers w ith  machines; 
in  such a way t h a t  th e  c o s t  o f  equipment necessa ry  to  perform 
the  same ta sk  w i l l  v a ry  from zero  to some maximum, correspon­
ding to  the amount o f la b o r  suppressed .
We have re p re se n te d  in  F ig u re  [5 -5 ]  th e  c o s t  o f  excavating  
1,000 cubic m eters o f  e a r t h ,  over a f i f t y  day p e r io d ,  based 
on the use of th e  s im p le s t  t o o l s ,  such as  the  p ick  and shovel, 
to  the  most com p lica ted , such a s  the powerful d ra g l in e s  which 
perform the same work in  much l e s s  tim e; fo r  example, in  r e ­
claiming p a r t s  o f  th e  Isthm us o f Panama [from the  s e a ] .
The t o t a l  co s t  o f  p ro d u c tio n  w i l l  be equal to  the  sum of the  
c o s ts  of equipment and la b o r .  These c o s ts  w i l l  va ry  according 
to  the  wage r a t e ,  and they  a r e  expressed in  F igure  [ 5 -5 ]  bv 
the fan-shaped cu rves  v a ry in g  from 0 to  7 f ra n c s  per  day.
According to  th e  h y p o th e t i c a l  c o n d it io n s  rep re se n te d  in  the 
diagram, fo r  a wage r a t e  l e s s  than 2 f ra n c s  per day i t  is  to  
the  advantage o f  the  e n t e r p r i s e  to  use manual labor ex c lu s iv e ­
ly  and to  take th e  e n t i r e  f i f t y  days to  complete th e  excava­
t io n  of 1,000 cub ic  m e te rs .  When the  wage r a t e  reach es  3 f ra n c s ,  
i t  becomes advantageous to  use more equipment so as  to  reduce 
the number of work days to  27. I f  th e  wage r a t e  reaches  5 
f ra n c s ,  the number o f  work days d e c l in e s  s t i l l  f u r th e r  and the 
ro le  of machinery i s  in c re a se d  even more. F in a l ly ,  a t  a wage 
r a t e  of 6 f r a n c s ,  machinery i s  employed to  the  d e f i n i t e  exclu­
sion  of manual l a b o r . ^
The in te r n a l  c o n s is te n c y  of Cheysson1s model r e s t s  upon the fo llow ­
ing c o n s id e ra t io n s :  (1) The problem i s  posed in  terms of a fixed  work
crew o f  homogeneous lab o r  in p u ts ,  each re c e iv in g  th e  same wage per day.
The t o t a l  wage b i l l ,  t h e r e f o r e ,  i s  a fu n c tion  of the  number of days the  
work crew i s  employed, the  wage r a t e ,  and th e  (f ixed ) number of labor 
i n p u ts .  (2) C ap ita l  in p u ts  a r e  h e te rogeneous, b u t  the  p r i c e  of each inpu t
O O
^°At th i s  p o in t ,  Cheysson added the  fo llow ing  fo o tn o te :  "For a zero
wage r a t e ,  the t o t a l  c o s t  o f p ro d u c tio n  i s  th e  same as  the  c o s t  o f  machi­
nery  used. For any p o s i t i v e  wage, such as 5 f ran c s  per day, the most f a ­
v o ra b le  combination o f  lab o r  and machinery corresponds to  the  lowest p o in t  
on the  c o s t  curve, t h a t  i s ,  p o in t  P, which combines 24 work days w ith 183 
f r a n c s  as the c o s t  of p ro d u c t io n ."
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i s  known and c o n s ta n t .  (3) A l l  machinery used in  the  p roduction  p rocess  
i s  assumed to  be la b o r - s a v in g .  (4) Output i s  f ix ed  fo r  the problem under 
i n v e s t ig a t io n .
Total c o s ts ,  a s  Cheysson p o in t  o u t ,  a re  equal to  the sum of labor
on
and machine c o s t s ,  and a re  measured on the  l e f t  a x is  (OK) in  F igure  5 -5 .  
Following the  t e x t  o f Cheysson1s argument c lo s e ly ,  i t  i s  app aren t t h a t  the  
v e r t i c a l  axes r e p re s e n t  extreme p o s i t io n s .  P o in t  K on the l e f t  a x is  r e ­
p re s e n ts  the  use of c a p i t a l  in p u ts  on ly , and an a lm ost in s tan tan eous  pro- 
31du c tio n  p e r io d .  S im i la r ly ,  p o in ts  on th e  r i g h t  a x is  re p re se n t  the  ex­
c lu s iv e  use of labor in p u ts  and a consequent p roduction  period  of f i f t y  
days . Cheysson in d ic a te d  t h a t ,  in  t h i s  example, when the d a i ly  wage r a t e  
i s  two f ran cs  or l e s s ,  c o s t-m in im iza t io n  i s  achieved by th e  ex c lu s iv e  use 
of labor in p u ts ,  s in c e  th e  low est p o in t  on the  t o t a l  c o s t  curve in  each 
case  where the  wage r a t e  i s  two f ran c s  or le s s  i s  a p o in t  on the  r i g h t  
a x i s .  On the  o ther  hand, th e  l e a s t - c o s t  p o in t  fo r  wages of s ix  f ran c s  and 
above corresponds to  p o in t  K, where "machinery i s  employed to  the  d e f i n i t e  
exc lusion  of l a b o r ."
As in d ic a te d  e a r l i e r ,  Cheysson1s example does not confine  i t s e l f  to  
the  use o f a s p e c i f i c  kind o f  c a p i t a l  in p u t .  In s tead  i t  inc lu des  a range
^ Both in  the  "R^sum^" and in  the  1887 v e rs io n  o f "La S t a t i s t i q u e  gdo- 
m etrique" Cheysson l a b e l le d  th e  l e f t  a x is  of F igu re  5 -5 : " f r a i s  d 'o u t i l l a g e  
par  1000 me." While the  French " o u t i l l a g e "  can be t r a n s la te d  as  "machinery, 
i t  can a ls o  be t r a n s la te d  a s  " a p p a r a tu s ."  The omission of the d e f i n i t e  
a r t i c l e  in  the  c o n tr a c t io n ,  " d * o u t i l l a g e ,"  in d ic a te s  th a t  th e  term i s  used 
in  the  g eneric  sense , which makes i t  more c o n s is te n t  w ith  the  "ap p a ra tu s"  
t r a n s l a t i o n .  In o th e r  words, i t  i s  suggested t h a t  what Cheysson in tended  
th e  l e f t  a x is  o f F igu re  5-5 to  measure was the  combined c o s t  of the  fa c ­
t o r s  assembled fo r  a g iven t a s k ,  namely, excavation  of 1,000 cubic m eters 
o f e a r th .  Thus, " t o t a l  c o s t s "  i s  used in  th i s  study to  la b e l  the  l e f t  
a x i s  in F igure  5 -5 .  This i n t e r p r e t a t i o n  a ls o  appears  c o n s is te n t  w ith  Cheys- 
s o n 's  l a b e l l in g  of each o f  th e  fan-shaped curves a s  " f r a i s  to tau x  de produc­
t i o n . "
3 lD esp ite  c e r t a in  co ncep tua l  d i f f i c u l t i e s  connected w ith  in s ta n ta n e o u s  
p rod uction  in  t h i s  case , such a r e s u l t  might be approached by the  ju d ic io u s  
use of dynamite.
of in p u ts  from the  most sim ple and inexpensive  equipment to  th e  most com­
p l i c a t e d  and expensive . The model im plies  a c o r r e l a t io n  between h igh  c a p i t a l -  
lab o r  r a t i o s  and th e  use o f  s o p h is t i c a te d  and c o s t ly  c a p i t a l ,  a s  w e ll  as 
v ic e  v e r s a .  L o g ic a l ly ,  t h i s  i s  because the  former type o f  c a p i t a l  i s  cap­
a b le  o f  d i s p la c in g  more la b o re rs  per  u n i t  of o u tp u t.  These c o n s id e ra t io n s  
he lp  to  e x p la in  the  shape of the  t o t a l  c o s t  curves in  F ig u re  5 -5 .  For 
low wage r a t e s ,  t o t a l  c o s ts  in c re a s e  as we move le f tw a rd  from p o in ts  on 
th e  r i g h t  a x i s .  The in t ro d u c t io n  of machinery i s  a lumpy p ro c e s s ,  and in  
Cheysson1s model the  r a t e  of in c re a s e  in  t o t a l  c o s ts  proceeds i n i t i a l l y  a t  
a d e c re a s in g  r a t e ;  then  su c c e s s iv e ly ,  a t  in c re a s in g  and d e c rea s in g  r a t e s .  
Presumably t h i s  i s  because labo r i s  i n i t i a l l y  d isp laced  by th e  s im p le s t ,  
most inexpens ive  to o l s ,  so t h a t  the  m arginal "economy" to  the  f i rm  of d i s ­
continued  wage payments approaches the  m arginal c o s t  of a d d i t i o n a l  u n i t s  
of c a p i t a l .  Beyond some p o in t ,  however, t o t a l  c o s ts  r i s e  sh a rp ly  because 
the  m arg inal c o s t  o f  a d d i t io n a l  c a p i t a l  in p u ts  exceeds the  m arg ina l "eco­
nomy" o f  fewer wage payments. The presence  of i n d i v i s i b i l i t i e s  and imper­
f e c t  s u b s t i t u t a b i l i t y  between f a c to r s  might a ls o  accoun t fo r  v a r io u s  i n f l e c ­
t io n  p o in ts  in  Cheysson1s t o t a l  c o s t  fu n c t io n .  For h ig h e r  wage r a t e s ,  the  
r e l a t i o n s h i p  between labo r c o s ts  and c a p i t a l  co s ts  i s  such t h a t  th e  i n t r o ­
d u c tio n  o f  machinery lowers t o t a l  c o s ts  immediately, presumably because o f 
the  h ig h e r  m arginal "economy" in  d isu se  o f labor in p u ts .  But h e re  a g a in ,  
beyond some l i m i t ,  t o t a l  c o s ts  beg in  to  in c re a se  over p rev io u s  l e v e l s .  F in ­
a l l y ,  i t  should be noted t h a t  th e  in tro d u c t io n  of more c o s t ly  c a p i t a l  in p u ts  
s im u lta n eo u s ly  reduces the  len g th  of the p roduction  p e r io d .
One problem no t sq u a re ly  faced by Cheysson concerns the  n a tu re  o f the 
t o t a l  c o s t  curve in  F igu re  5-5 when c a p i t a l  inp u ts  a r e  assumed he te ro g en ­
eous. Being a lumpy p ro c e ss ,  the  in t ro d u c t io n  of d i f f e r e n t  typ es  of machinery
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i s  l i k e l y  to  r e s u l t  in  d i s c o n t in u t ie s  in  th e  c o s t  cu rv e . Yet Cheysson 's 
curves a r e  smooth and do no t r e f l e c t  such d i s c o n t i n u i t i e s .  C e r ta in ly  Cheys­
son was aware of d i s c o n t i n u i t i e s  in  a f i r m 's  c o s t  fu n c t io n  as  a r e s u l t  of 
f ix ed  investm ent. His a n a ly s i s  of investm ent d e c i s io n s  p resen ted  below 
[F ig u re  5 -6 ]  f i rm ly  e s t a b l i s h e s  th a t  f a c t .  T h e re fo re ,  i t  must be assumed 
t h a t  Cheysson smoothed out the cos t  curves in  F ig u re  5-5 in  o rder  to  ob­
t a i n  continuous fu n c t io n s .  U nfo rtu na te ly , he d id  n o t  o f f e r  a c le a r  exp la ­
n a t io n  of the  shapes o f  h i s  t o t a l  c o s t  curves in  t h a t  diagram , so t h a t  t h i s  
w r i t e r  has had to  "second-guess"  him in t h i s  r e g a r d .
Cheysson c o r r e c t ly  i d e n t i f i e d  the  optimum com bination o f  f a c to r  in p u ts  
a s  t h a t  in d ic a te d  by the  low est p o in t  on th e  t o t a l  c o s t  curve correspond­
ing to  a g iven  wage. This so lu t io n  g ives the  most e f f i c i e n t  method of 
p roducing  a g iven  o u tpu t and in  th a t  r e s p e c t  i s  analogous to  Hicks' a n a ly ­
s i s .  But a t  the  same tim e, Cheysson's hand ling  o f  the  c a p i t a l - i n p u t  h e t e r ­
o g en e i ty  problem i s  n o t  a l to g e th e r  s a t i s f a c t o r y .  However, Cheysson r e ­
v e a le d —here  as  in  h i s  a n a ly s i s  of e q u il ib r iu m  wages—a b a s ic  f e e l in g  fo r  
th e  i n t e r - r e l a t i o n s h i p  between comparative s t a t i c s  and dynamics. He never 
seemed to  lo se  s ig h t  o f  th e  importance of tim e, w hether in  th e  p rocess  of 
m arket ad jus tm en ts  or the  p rocess  of p ro d u c t io n .  Moreover, h i s  in v e s t ig a ­
t io n  of the in p u t  s u b s t i t u t i o n  problem i s  s i g n i f i c a n t ,  d e s p i te  i t s  s h o r t ­
comings, because i t  s e t  f o r th  in  an a n a l y t i c a l  a p p a ra tu s ,  b e t t e r  than any­
one b e fo re ,  the  economic c r i t e r i a  fo r  de te rm in ing  optimum f a c to r  p ropor­
t io n s  fo r  a g iven l e v e l  o f ou tpu t.
I t  i s  s i g n i f i c a n t  t h a t  Cheysson's a n a ly s i s  o f  f a c to r  p ro p o r t io n s  f o l ­
lowed on the  h e e ls  o f h i s  d e s c r ip t io n  of w ag e-eq u il ib r iu m . In  f a c t ,  Cheys­
son c l e a r l y  used th e  above a n a ly s is  to  c a u t io n  la b o r e r s  no t to  push fo r  un­
rea so n a b le  ( i . e . ,  d ise q u il ib r iu m )  wage in c re a s e s  because  of the  unemploy­
ment e f f e c t s  which would fo llow . As a p re fa c e  to  h i s  exam ination of f a c to r
149
s u b s t i t u t i o n ,  Cheysson no ted :
Beyond a c e r t a in  l i m i t ,  an in c re a s e  in  wage r a t e s  makes i t  
im possib le  to  w ith s tan d  e x te rn a l  com petition  and to  s a t i s ­
fy  the in te r n a l  demand of consumers. In t h i s  manner, an in ­
c rease  in  wages ex hau sts  th e  m arket and, consequently , e l i ­
m inates jobs . . . .  T h e re fo re ,  t h i s  . . . should be c a re ­
f u l l y  contemplated by th e  most s in c e re  f r ie n d s  of the  worker 
(and I  da re  to  cons ider  m yself among them); f o r ,  as we a l l  
know, b e fo re  r e s ig n in g  h im se lf  to  be ing  c o n tro l le d  by h is  work­
e r s '  demands, the  m anufactu rer  r e s o r t s  to  an expedient which, a t  
the  time, i s  no more fa v o ra b le  to  the  worker than  c lo s in g  the  
f a c to ry ,  namely, the  i n te r v e n t io n  of machine l a b o r .3^
More r e c e n t ly ,  the  same kind  of argument has been used by R, S.
Eckaus to  d e sc r ib e  unemployment and underemployment in  underdeveloped coun­
t r i e s .  Eckaus has argued t h a t  i f  wage r a t e s  a re  kep t above eq u il ib riu m  
because o f market im p e rfe c t io n s ,  an a r t i f i c i a l l y  h igh  r a t i o  of the  p r i c e  
o f  lab o r  to  the  p r ic e  of c a p i t a l  w i l l  r e s u l t ,  and assuming f a c to r  s u b s t i ­
t u t i o n  i s  in  f a c t ,  p o s s ib le ,  "a s t r u c tu r e  of p ro duc tio n  may r e s u l t  w ith
33a h ig h e r  c a p i ta l - l a b o r  r a t i o  than  o th e rw ise ."  P a r t i c u l a r l y ,  he ob­
served t h a t  " in  low per c a p i ta  income c o u n tr ie s  which a re  j u s t  on the  
th re sh o ld  of economic development . . . new i n d u s t r i a l  p ro je c ts  [where 
lab o r  unions can most e f f e c t i v e l y  p re s s  t h e i r  wage demands] may face  the  
p ro sp e c t  o f  wage r a t e s  q u i t e  d i f f e r e n t  from those  p re v a i l in g  in  the  hand i­
c r a f t  and a g ra r ia n  s e c to r s  and thus may be  compelled to  use d i f f e r e n t  f a c t o r  
p r o p o r t io n s ." 34 The same argument i s ,  of co u rse , v a l id  in  developed coun­
t r i e s  where market im p e rfec tio n s  e x i s t .
P r io r  to  th i s  study th e  im portance of Cheysson 's a n a ly s is  fo r  th e  sub­
sequen t d i r e c t io n  of economics was com plete ly  overlooked. Many t h e o r i s t s
■^"Geometric S t a t i s t i c s , "  p .  191.
33r . s . Eckaus, "The F a c to r  P ro p o r t io n s  Problem in  Underdeveloped 
A re a s ,"  American Economic Review, XLV, No. 4 (September, 1955), p .  542.
34 Ib id .
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chose to  fo llow  W alras1 lea d ,  which d esc r ibed  p ro d u c tio n  and p r ic in g  de­
c i s io n s  on th e  b a s i s  of f ix ed  tec h n o lo g ic a l  c o e f f i c i e n t s .  As one obser­
ve r  has rem arked, "This . . . assum ption . . .  i s  a s to n is h in g ly  r e s t r i c ­
t i v e :  i t  n o t  on ly  e l im in a te s  th e  problem of optimum f a c to r  p ro p o r t io n s
35b u t  a l s o  the  problem of choosing an optimum p la n t  . . . "  Yet, d e s p i te  
th e  s i g n i f i c a n t  accomplishments of A u s tr ian  c a p i t a l  th eo ry ,  the  tendency 
to  an a ly ze  th e  p ro duc tio n  p rocess  in  terms o f  f ix ed  te c h n o lo g ic a l  coef­
f i c i e n t s  l in g e re d  fo r  some tim e.
In  1930, the  a n a ly s i s  o f time in  the  p ro d u c tio n  p ro cess  was extended 
to  a g e n e ra l  e q u il ib r iu m  c o n te x t  and g r e a t ly  advanced by Gerhard Macken­
r o t h . ^  Mackenroth showed t h a t  lead ing  e x p la n a t io n s  of the  p r ic in g  p ro ­
c e s s ,  p a r t i c u l a r l y  those  of W alras, P a re to  and C a sse l ,  he ld  only  fo r  a tim e­
l e s s  economy. He th e re fo re  rea rrang ed  the  n ecessa ry  equations  to  inc lude  
time and d u r a b i l i t y  f a c to r s  and the  r a t e  o f i n t e r e s t .  His achievement was 
a n o ta b le  one, and a lthough  Mackenroth a p p a re n t ly  never read  Cheysson, i t  
i s  c l e a r  t h a t  h i s  d is c u ss io n  cap tu red  the s p i r i t  o f  Cheysson1s e a r l i e r  ana­
l y s i s .  For example, he concluded:
The e n tre p re n e u r ,  t r y in g  to  determ ine th e  optimum method of 
p ro d u c t io n ,  no t only has the  choice between d i f f e r e n t  com­
b in a t io n s  of o r ig in a l  or produced means of p ro d u c t io n ,  b u t  
he a l s o  has to  dec ide  upon the  optimum le n g th  of th e  produc­
t io n  p e r io d  . . . , a l though  w ith in  l i m i t s .  The l im i t s  a r e  
determ ined by the  t e c h n ic a l  p o s s i b i l i t i e s  and th e  te c h n ic a l  
knowledge of the  e n tre p re n e u r ,  as in  th e  case  of the  tech ­
n i c a l  c o e f f i c i e n t s .  But i f  th e re  a re  s e v e ra l  ways open to  
th e  e n tre p ren e u r  fo r  r e g u la t in g  time of p ro d u c tio n  . . . , 
i t  i s  on th e  p r ic e s  o f a l l  the  means of p ro d u c t io n ,  the  
p r i c e  o f the  p ro d u c t,  and the  r a t e  o f i n t e r e s t  t h a t  the  
optimum tim e of p ro d u c tio n  . . . d e p e n d [s ] .3 7
S^Mark Blaug, Economic Theory in  R e tro sp ec t  (Homewood, 111 .: Richard 
D. I rw in ,  1962), p .  408.
^ G e rh a rd  Mackenroth, "Period  of P roduc tion , D u r a b i l i ty ,  and th e  Rate 
of I n t e r e s t  in  th e  Economic E q u il ib r iu m ,"  Jo u rn a l  o f P o l i t i c a l  Economy, 
XXXVIII, No. 6 (December, 1930), pp. 629-659.
37I b id . , p . 654.
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This passage  underscores one obvious shortcoming of Cheysson1s par­
t i a l  approach to  the problem, v i z . ,  i t s  f a i l u r e  to  consider  th e  monetary 
r a t e  o f i n t e r e s t  as a de te rm inan t o f  th e  method of p ro duction  and the  
time involved th e r e in .  The on ly  a l t e r n a t i v e s  in  Cheysson1s d is c u s s io n  of 
f a c to r  s u b s t i t u t i o n  a re  hand-labor and machinery. The l a t t e r  r e p re s e n ts  
a c a p i t a l  in s trum en t r a th e r  than  a sum o f  d isp o sa b le  c a p i t a l .  Problems 
of i n t e r n a l  v s .  e x te rn a l  f in an c in g  d id  n o t  concern Cheysson a t  t h i s  p o in t ;  
hence h is  n e g le c t  of the i n t e r e s t  r a t e  a s  a d e c is io n  v a r i a b le .
I t  i s  p o s s ib le ,  however, to  d e f in e  the  r a t e  of i n t e r e s t ,  in  a s t a ­
t io n a ry  s t a t e ,  so t h a t  i t  i s  equal t o ,  or a t  l e a s t  approaches, th e  income
38stream  de riv ed  from the  s e rv ic e s  o f f e r e d  by a g iven s tock  of c a p i t a l  goods. 
P i t t i n g  t h i s  d e f i n i t i o n  to  Cheysson1 s model would then lead to  th e  same con­
c lu s io n  l a t e r  reached by I rv in g  F i s h e r ,  t h a t  the  h ig her  th e  r a t e  of i n t e r e s t ,
o th e r  p r ic e s  be ing  equal, the  s h o r t e r  th e  optimum time of p ro d u c tio n ,  and 
39v ic e  v e r s a .
For many re a so n s ,  Cheysson1s i n p u t - s u b s t i t u t i o n  model remains more 
than a h i s t o r i c a l  curiosum. I t  r e p r e s e n t s  s i g n i f i c a n t  p ro g ress  in  an area 
of economic a n a ly s i s  where c o n s id e r a t io n s  of the  len g th  of the  p roduction  
p e r io d  have on ly  r e c e n t ly  been c o n s id e re d  a p a r t  of th e  problem. I t  p ro­
v id es  some v a lu a b le  in s ig h ts  in to  th e  n a tu re  of the  p r i c in g  p ro ce ss  and 
the  q u e s t io n  o f  f a c to r  s u b s t i t u t i o n  f o r  the  in d iv id u a l  f irm . I t  a ls o  r e ­
p re s e n ts  th e  f i r s t  r ig o ro u s  a t te m p t  to  an a ly ze  the  r o l e  of a r t i f i c i a l l y  
h igh  wages in  p r e c ip i t a t i n g  t e c h n o lo g ic a l  unemployment.
38I b i d . ,  p .  653.
3^For a mathem atical e l a b o r a t io n  o f  t h i s  p o in t ,  see I rv in g  F is h e r ,  The 
Rate o f I n t e r e s t  (New York: Macmillan & Co., 1907), Appendix to  Ch. IV,
2 and 3.
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A n t i c ip a t i o n s ,  I n t e r n a l  Rate o f  Return, and 
th e  Theory of a S ing le  Investm ent
The preceding  a n a ly s i s  o f f a c to r  s u b s t i t u t i o n  was based on the  assump­
t io n s  o f f ixed  o u tp u t  and f ix ed  p r ic e s  o f  equipment. But a s  a p r a c t i c a l  
man of a f f a i r s ,  Cheysson was a c u te ly  aware t h a t  the widespread use  o f  ma­
ch inery  e n ta i le d  s u b s t a n t i a l  c a p i t a l  ex p en d itu re s  and a concom itant i n ­
c rease  of p ro d u c t iv e  c a p a c i ty  over tim e. He was a ls o  aware o f th e  p ra c ­
t i c a l  demand fo r  an a n a l y t i c a l  dev ice  which would enable th e  in d iv id u a l  
f irm  to  determ ine under what c o n d it io n s  a d d i t io n s  of fixed c a p i t a l  were 
economically d e s i r a b l e .  As he d e c la re d ,  en tre p ren e u rs  " ,  . . f a c e  th e  
very  d e l i c a t e  problem o f  t ry in g  to  f ind  the  exac t p ro p o r t io n  which should 
be m aintained between f ix e d  and c i r c u la t in g  c a p i t a l  . . . ; w hether . . . 
[h e ]  should engage in  c a p i t a l  expend itu res  in  order to  p e r f e c t  h i s  s tock  o f
,/i.Q
equipment, or i f  i t  i s  b e t t e r  fo r  him to  m ain ta in  the  s t a tu s  quo ."
Cheysson r e a l i z e d  t h a t ,  of n e c e s s i ty ,  such d ec is io ns  were cus tom ari­
ly  made under c o n d i t io n s  of u n c e r ta in ty ,  p a r t i c u l a r l y  with r e s p e c t  to  fu -  
41tu re  demand. The u l t im a te  d e c is io n  reg a rd in g  a s in g le  investm ent xs 
th e re fo re  based on th e  e n t r e p r e n e u r 's  a n t i c ip a t io n s  of f u tu re  s a l e s .  At 
any given tim e, th e  c o s t  of an investm ent p r o j e c t  can be determ ined on the  
b a s is  of f a c to r  c o s t s  and the  i n t e r e s t  r a t e  on borrowed c a p i t a l .  But as 
long a s  fu tu re  demand rem ains u n p re d ic ta b le ,  the  p r o f i t a b i l i t y  o f  a s i n ­
g le  investm ent i s  u n c e r t a in .  In  some (m onopolis tic)  i n d u s t r i e s ,  demand
40''(jeom etric  S t a t i s t i c s , "  p . 194.
. . th e  m an u fac tu re r ,  w ith  h i s  eyes fixed  on the  . . . demand 
curve, w i l l  a cc e p t  or r e j e c t  investm ent p la n s ,  depending on whether or 
no t he b e l ie v e s  he w i l l  be a b le  to  a t t a i n  th e  production  l im i t s  which make 
such investm ent f r u i t f u l . "  ( I b i d . , p . 197)
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may be f a i r l y  s t a b le  over long p e r io d s  o f tim e, thus reducing  somewhat 
th e  u n c e r ta in ty  surrounding investm ent p r o j e c t s .  This was p a r t i c u l a r l y  
t r u e  of the  r a i l r o a d  in d u s try  in  th e  n in e te e n th  cen tu ry ,  when fewer sub­
s t i t u t e  modes o f  t r a n s p o r ta t io n  e x is te d  than  do a t  the  p re s e n t  time. I t  
was such a f irm  th a t  Cheysson had in  mind when he s e t  f o r th  th e  following 
in v es tm en t-d e c is io n  model:
. . . l e t  us suppose t h a t  a p l a n t ,  such as  t h a t  o f a r a i l ­
road , has a t t a in e d  i t s  p ro d u c t io n  l i m i t .  We w i l l  c a l l  t h i s  
l im i t  i t s  "po in t of s a t u r a t i o n " .  At t h i s  p o in t ,  the  com­
pany w i l l  have to  ask  i t s e l f ,  in  view of in c re a s in g  t r a n s ­
p o r t a t io n  use, whether i t  i s  p r o f i t a b l e  to  in c re a s e  i t s  
c a r r ia g e  fo rc e ,  double th e  number o f  en g ines , t r a c k s  and 
s t a t i o n s ,  extend i t s  b u i ld in g s ;  in  o th e r  words, convert  
c i r c u l a t i n g  c a p i ta l  in to  an a d d i t i o n a l  amount of f ix ed  cap­
i t a l —rep re se n te d  in  F igu re  [5 -6 ]  a s  CCf=h. In g iv in g  a 
s a t i s f a c t o r y  answer to  t h i s  q u e s t io n  we must d e v ise  a d ia ­
gram which w i l l  in d ic a te  th e  consequences of the  p ro je c te d  
investm ent, for these  c a p i t a l  ex p en d itu re s  w i l l  burden the 
s a le s  p r i c e  of each u n i t  produced by adding i n t e r e s t  and de­
p r e c ia t io n  charges. The cu rves o f  t o t a l  p rod uc tion  c o s ts  and 
u n i t  p roduction  c o s ts  each ex p erien ce  a t  t h i s  p o in t ,  a sharp 
r i s e ,  equal to  MN and M'N*. But from t h i s  p o in t  on, t h e i r  
r a t e  of in c re a se  slows down. I f  t r a f f i c  con tinues  a t  i t s  
former in c re a s in g  r a t e  or a c c e l e r a te s  because o f the  improve­
ment of e x is t in g  equipment, t o t a l  g ro ss  revenue w i l l  hence­
f o r th  in c re a s e .  T o ta l  n e t  revenue , a f t e r  having subm itted 
to  a sharp  d e c l in e ,  w i l l  slow ly  b u t  s u re ly  r i s e  a g a in .  And 
when the  t r a f f i c  a t t a i n s  p o in t  OF, th e  n e t  revenue w i l l  have 
reached i t s  former p o s i t io n ,  where A'F=AH.
In o rder  to  j u s t i f y  the  in ves tm en t,  however, i t  i s  not enough 
to  have regained  th e  p rev ious  amount o f n e t  revenue, s ince  
th e  m a tte r  of paying fo r  th e  s e rv ic e s  o f th e  a d d i t i o n a l  cap i­
t a l  (CC'=h) rem ains. T h e re fo re ,  l e t  us in tro d u ce  a new curve 
which r e p re s e n ts  a n e t  p e rc en ta g e  r e t u r n ,  or d iv idend , and i s  
e a s i ly  derived  from the  a b s o lu te  n e t  p r o f i t s  cu rve . I t  can be 
seen t h a t  t h i s  curve , a s  th e  fo rm er, d e c l in e s  sh a rp ly  a t  the 
p o in t  o f c a p i ta l  expend itu re  and does no t re g a in  i t s  former 
p o s i t io n ,  IH, u n t i l  we reach  t r a f f i c  OL, which i s  n o t ic ea b ly  
g r e a te r  than  the t r a f f i c  a t  OF, where t o t a l  n e t  revenue be­
came equal to  i t s  former l e v e l .  I f  the  t r a f f i c  exceeds th i s  
l im i t  (OL) , then and only  th en ,  w i l l  the  investm ent be p r o f i ­
t a b le ;  o therw ise , i t  would be too c o s t ly  and we would f ind  
i t  more prudent to  g ive  up th e  idea  o f expanding.42
42ib id . ,  pp. 194-195.
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I t  i s  im portan t to  note  c e r t a i n  p a r t i c u l a r i t i e s  o f  t h i s  model b e fo re  
p roceed ing  f a r t h e r .  " T r a f f i c , "  measured along th e  h o r i z o n ta l  a x is  in  
F ig u re  5 -6 ,  i s  a su r ro g a te  v a r i a b le  fo r  o u tp u t,  in  a more gen e ra l  frame­
work. S ince Cheysson makes s p e c i f i c  r e fe re n c e  to  a r a i l r o a d  company, how­
e v e r ,  th e  model shows th e  c h a r a c t e r i s t i c s  of a d e c re a s in g -c o s t  f irm . A ll  
o f the  c o s t  and revenue fu n c t io n s ,  w ith  the excep tion  o f  t o t a l  g ross  r e ­
venue, become d isco n tin u o u s  a t  the  p o in t  of a d d i t i o n a l  investm ent and r e ­
sume t h e i r  r e s p e c t iv e  p a th s  a t  ou tpu t le v e ls  beyond OH. Thus, c a p i t a l  
ex p en d itu re s  re q u ire d  to  r e a l i z e  the a d d it io n  to  f ix e d  c a p i t a l  a re  assumed 
to  occur in  a lump sum. Presumably, Cheysson in tended  the  l e f t  v e r t i c a l  
a x is  as a measure o f " d o l la r - v a lu e , "  w ith perhaps the  r i g h t  v e r t i c a l  a x is  
s e t  up to  measure p e rcen tage  v a lu e s ,  thus a llow ing  sim ple  comparisons of 
r a t e s  o f r e tu r n  a t  v a r io u s  l e v e ls  of r e a l  or p o t e n t i a l  o u tp u t.
The key to  the  problem posed by Cheysson l i e s  in  h i s  "percen tage  n e t  
r e tu rn "  schedule  ( i . e . ,  " p ro d u i t  n e t  %") . Although Cheysson i s  le s s  than 
p e r f e c t l y  c le a r  on t h i s  p o in t ,  h is  "percen tage"  curve  i s  in te rp r e te d  here  
a s  a r e t u r n  to  c a p i t a l . He c l e a r ly  s ta te d  t h a t  t h i s  curve i s  derived  
from th e  a b s o lu te  n e t  revenue, or p r o f i t s ,  curve , b u t  he stopped sh o r t  o f  
e x p la in in g  j u s t  how the  d e r iv a t io n  proceeds. I t  i s  obvious t h a t  the  " p e r ­
cen tage" curve must be a r a t i o  of n e t  revenue to  some o th e r  magnitude.
In th e  absence  of any f u r th e r  exp lan a tion , i t  could be in te r p r e te d  e i t h e r  
a s  a r a t i o  of n e t  revenue to  t o t a l  revenue; n e t  revenue to  t o t a l  c o s t s ;  or 
n e t  revenue to  c a p i t a l  inves tm ent. But Cheysson's use o f  the  term, "d iv ­
id e n d ,"  a s  a synonym f o r  "n e t  percen tage  r e tu rn "  seems to  support th e  in ­
t e r p r e t a t i o n  of t h a t  concept a s  a r a t i o  of p r o f i t s  to  c a p i t a l ,  s ince  in  
o rd in a ry  usage, "d iv idend"  d e sc r ib e s  the  income r e t u r n  on a p a r t i c u l a r  in ­
ves tm en t.  Moreover, t h i s  i n t e r p r e t a t i o n  seems c o n s i s t e n t  w ith  the  behav io r
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of the  curve i t s e l f ,  in  r e l a t i o n  to  th e  a b so lu te  n e t  revenue curve from 
which i t  i s  d e r iv e d .  I f  t h i s  i n t e r p r e t a t i o n  i s  c o r r e c t ,  the  "percen tage  
n e t  r e tu rn "  curve i s  determ ined by th e  r a t i o  of n e t  revenue to  th e  amount 
of c a p i t a l  in ves ted  over th e  r e l e v a n t  range of o u tp u t.  In  F igure  5 -6 ,  
fo r  any ou tpu t l e s s  than  or equal to  OH, the  c a p i t a l  investm ent i s  equal 
to  OC. Beyond OH, c a p i t a l  inves tm ent i s  equal to  OC1. Since th e  numera­
to r  of the r a t i o  which d e s c r ib e s  the  p e rcen tag e  n e t  revenue curve i s  in c re a ­
s ing  over the  range of o u tp u t ,  OH; and s in ce  th e  denominator (OC up to  ou t­
pu t OH; OC’ beyond th a t )  i s  c o n s ta n t  ( in  each c a s e ) ,  percen tage  n e t  revenue 
can be expected to  in c re a s e  more r a p i d l y  than a b s o lu te  n e t  revenue, a s  in  
f a c t ,  i t  does in  F igure  5 -6 .  This might a ls o  be t ru e  i f  "percen tage  n e t  
r e tu r n "  was r e l a t e d  to  t o t a l  revenue , or to  t o t a l  c o s t s ,  b u t  only  i f  n e t  
revenue in c reased  more r a p id ly  than  e i t h e r  t o t a l  revenue or t o t a l  c o s t s .
In  F igu re  5 -6 , t h i s  does n o t  appear to  be the  case  over the e n t i r e  range 
of o u tp u t ,  a t  l e a s t  no t  by c o n s t r u c t io n .  Thus the  i n t e r p r e t a t i o n  o f "n e t  
pe rcen tage  r e tu rn s "  a s  a r e t u r n  to  c a p i t a l  i s  s tre n g th e n ed .
Cheysson1s model i s  based on e m p ir ic a l  r a th e r  than a p r i o r i  con cep ts , 
and in  t h i s  r e s p e c t  b e a rs  l i t t l e  r e l a t i o n  to  A u s tr ian  c a p i t a l  th e o ry ,  which 
focused on the  p h y s ic a l  p r o d u c t iv i ty  o f  c a p i t a l ,  len g th  of the p ro d u c tio n  
p e r io d ,  and a t h e o r e t i c a l  e x p la n a t io n  of i n t e r e s t ,  l a r g e ly  w ith in  a g e n e ra l  
e q u il ib r iu m  f ram e w o rk .^  Cheysson d id  no t a ttem p t to  ex p la in  how i n t e r e s t  
a r i s e s ,  bu t  how investm ent d e c is io n s  should be made a t  the  micro l e v e l .  
E xpec ta tion s  about the  f u tu r e  income stream  of a g iven c a p i t a l  investm ent
^ T .  W. Hutchison has observed t h a t  "A ustr ian"  c a p i t a l  theo ry  i s  a l ­
most e x c lu s iv e ly  Boehm-Bawerkian, s in c e  Menger and Wieser p ro foundly  d i s ­
agreed w ith  i t  in  t h e i r  own w r i t in g s  on th e  s u b je c t .  [See, A Review o f  Eco­
nomic D o c tr in e s ,  1870-1929 (Oxford: Clarendon P re s s ,  1953), p. 165
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were a llow ed a major r o l e  in  such d e c is io n s .  On t h i s  and s e v e ra l  o th er  
p o in t s ,  Cheysson 's c r i t e r i o n  fo r  in d iv id u a l  investm ent d e c is io n s  resem bles 
the  Keynesian concept o f the  "m arginal e f f i c ie n c y  o f  c a p i t a l . "  In  th e  Gen­
e r a l  Theory, Keynes d esc r ib ed  the  m arginal e f f i c ie n c y  of c a p i t a l  as  a r a t i o  
which i s  found by r e l a t i n g  th e  expected fu tu re  r e tu r n  from an investm ent
to  the  c u r re n t  income t h a t  would have to  be s a c r i f i c e d  in  o rder  to  make 
44th e  in v es tm en t.  Keynes l a id  g r e a t  emphasis on the  fo l lo w in g  p o in ts  con­
cern ing  th e  m arginal e f f i c ie n c y  o f c a p i t a l :
(1) I t  depends on the  r a t e  o f r e tu r n  expected to  be o b ta in a b le  on money 
in v e s te d  in  a new a s s e t ;  n o t  on th e  h i s t o r i c a l  r e s u l t  o f  what an investm ent 
has y ie ld e d  on i t s  o r i g in a l  c o s t  i f  we look back on i t s  re c o rd  a f t e r  i t s  
l i f e  i s  over.
(2) I t  concerns the  increm ents o f va lue  due to  th e  employment o f one more 
v a lu e  u n i t  of c a p i t a l  r a t h e r  than  increments o f p h y s ic a l  p ro d u c t  due to  the  
employment o f one more p h y s ic a l  u n i t  of c a p i t a l .
(3) I t  i s  a r a t i o ,  no t an a b s o lu te  q u a n t i ty ,  and i t  i s  based on th e  s e r ­
i e s  o f increm ents which a q u a n t i ty  o f c a p i t a l  i s  expected  to  o b ta in  over 
i t s  whole l i f e , n o t  j u s t  the  increm ent o f  va lue  o b ta in a b le  by using  an a d d i­
t i o n a l  q u a n t i ty  o f c a p i t a l  in  th e  e x is t in g  s i t u a t i o n .
(4) The c u r r e n t  r e tu r n  to  c a p i t a l  which e n te r s  in to  th e  supp ly  p r ic e
of o u tp u t  has no c lo se  connec tion  w ith  i t s  m arginal e f f i c i e n c y .  L ikew ise , 
th e  a g g re g a te  c u r r e n t  r e tu r n  to  c a p i t a l  has no d i r e c t  r e l a t i o n s h i p  to  i t s  
m arg inal e f f i c ie n c y .
T h e o r e t i c a l ly ,  Cheysson 's argument s t a t e s  t h a t  a proposed investm ent 
in  f ix e d  c a p i t a l  should be undertaken  i f ,  and only i f ,  th e  expected  r a t e  
of f u tu r e  r e tu r n  from the  investm ent exceeds th e  c u r r e n t  ( i n t e r n a l )  r a t e  
of r e t u r n  on e x i s t in g  inves tm en t.  I t  appears c o n s i s t e n t  w ith  th e  above 
p o in ts  s t r e s s e d  by Keynes. Some e la b o ra t io n  of the  f o u r th  p o in t  i s  r e ­
q u i r e d ,  however, i f  th e  s ig n i f ic a n c e  of Cheysson1s co n c lu s io n  i s  to  be 
f u l l y  und ers tood . Although the  c u r re n t  r e tu rn  to  c a p i t a l  which e n te r s
^ J .  M. Keynes, The Genera 1 Theory o f Employment, I n t e r e s t , and Money 
(New York: H arcourt,  B race , 1936), p . 135.
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i n to  the supply p r ic e  o f ou tpu t has no c lo se  co n nec tion  w ith  the  m arginal 
e f f i c ie n c y  of c a p i t a l  in  a d e te rm in is t ic  s e n s e , i t  i s  by comparison o f  th e  
expected fu tu r e  r a t e  of r e t u r n  w ith the c u r re n t  i n t e r n a l  r a t e  of r e tu r n  
t h a t  Cheysson reaches h i s  conclusion  on the d e s i r a b i l i t y  o f new inves tm ent. 
Keynes, on the  o th e r  hand, compared the m arginal e f f i c i e n c y  of c a p i t a l  
to  the  c u r re n t  market r a t e  of i n t e r e s t ,  which may or may n o t  be equal to  
th e  c u r re n t  i n t e r n a l  r a t e  o f r e tu r n .  In so fa r  as Cheysson1s model n e g le c ts  
to  consider  th e  market r a t e  of i n t e r e s t  as the  t r u e  o p p o r tu n ity  c o s t  of a 
p o t e n t i a l  investm ent o f f ix e d  c a p i t a l ,  i t  i s  open to  c r i t i c i s m .  I f  the 
c u r r e n t  market r a t e  of i n t e r e s t  i s  e i th e r  above o r below th e  c u r re n t  in ­
t e r n a l  r a t e  o f  r e tu r n ,  then  the former i s  th e  r e l e v a n t  b a s i s  of compari­
son fo r  de te rm in ing  the  d e s i r a b i l i t y  of a new in v es tm en t .  Cheysson1s an a ly ­
s i s  th e re fo re  ho lds only  i f  the c u r re n t  m arket r a t e  o f  i n t e r e s t  equals  the  
c u r re n t  i n t e r n a l  r a t e  o f r e tu r n ,  or i f  the e n tre p re n e u r  has no access  to  
the  loan m arket. In th e  l a t t e r  in s tan c e  th e  i n t e r n a l  r a t e  o f r e tu r n  would 
r e p r e s e n t  th e  r e le v a n t  o p p o r tu n ity  co s t  of th e  new inves tm en t.
D espite  t h i s  d e f ic ie n c y ,  i t  seems f a i r  to  c r e d i t  Cheysson w ith  an an­
t i c i p a t i o n  o f  the  m arg inal e f f ic ie n c y  of c a p i t a l  c o n cep t.  Keynes was the  
f i r s t  to  adm it t h a t  t h i s  concept was not new, and by h i s  own adm ission,
i t s  ro o ts  a r e  to  be found in  Marshall and i t s  analogue  in  F i s h e r 's  Theory 
45of I n t e r e s t .
^ I b i d . , pp. 139-141. The id e n t i ty  o f Keynes' "m arginal e f f i c ie n c y  
o f  c a p i ta l "  and F i s h e r ' s  " r a t e  of r e tu rn  over c o s t"  has been challenged by 
A. A. A lch ian , in  "The R ate  of I n t e r e s t ,  F i s h e r ' s  R ate  of Return Over 
Costs and Keynes' I n t e r n a l  Rate o f R e tu rn ,"  American Economic Review, XLV,
No. 5 (December, 1955), pp . 938-943. Joseph Conard f in d s  A lc h ia n 's  a n a ly s i s  
" i n t e r e s t i n g  and im p o r ta n t ,"  but b e liev e s  t h a t  "under the  s im p lify in g  assump­
t io n s  which bo th  Keynes and F isher  were making th e s e  concepts a re  i d e n t i ­
c a l  and were s im i la r ly  u s e d ."  [An In tro d u c t io n  to  th e  Theory o f I n t e r e s t  
(Los Angeles: U n iv e rs i ty  o f  C a lifo rn ia  P re s s ,  1963), p .  76 ] ,
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No doubt e a r l i e r  a n t i c ip a t i o n s  o f  the  same p r in c ip le  can be found in  the  
h i s to r y  of economic a n a ly s i s .  N e v e r th e le s s ,  Cheysson seems to  have been 
th e  f i r s t  economist of record  to  employ the  same id ea ,  or a t  l e a s t  a r e ­
markably s im i la r  concept, in  a geom etric  model of co n s id e rab le  a n a ly t i c a l  
p ro p o r t io n s .
I t  should no t be assumed t h a t  Cheysson went any f a r th e r  than suggest­
ing the  use of an in te r n a l  r a t e  o f  i n t e r e s t  a s  the  lo g ic a l  b a s i s  fo r  a 
s in g le - in v e s tm e n t  d e c is io n .  He d id  n o t ,  as d id  Keynes, a ttem pt to  c o n s t ru c t  
an investm ent demand curve; nor d id  he propose , as d id  Kenneth Boulding,
th a t  what the  r a t i o n a l  en tre p ren e u r  seeks to  maximize over the  l i f e  of any
46investm ent i s  th i s  i n te r n a l  r a t e  o f r e t u r n .  Cheysson 's i n t e r n a l  r a t e  
of r e tu r n ,  l i k e  Keynes' "m arginal e f f i c ie n c y  o f  c a p i t a l , "  a p p l ie s  to  a 
p a r t i c u l a r  k ind  Of an investm ent acco u n t,  n o tab ly  a f ix ed  a s s e t .  The 
use o f t h i s  i n t e r n a l  i n t e r e s t  r a t e  a s  a b a s i s  of comparison w ith  o ther 
r a t e s ,  e i t h e r  i n te r n a l  or e x te r n a l ,  does no t imply t h a t  maximization of 
the  i n t e r n a l  r a t e  i s  the  goal o f  economic a c t i v i t y  over tim e. I t  was e s­
ta b l is h e d  e a r l i e r  th a t  to  Cheysson, p r o f i t  m aximization rep re sen ted  the  
s h o r t - ru n  goa l of economic a c t i v i t y ,  and no th ing  in  h is  conception  of in ­
vestm ent d e c is io n s  over th e  long -run  ch a l len g es  t h i s  p o s i t io n .
This p o in t  i s  emphasized h e re  in  o rder to  e x t r i c a t e  Cheysson from the
e x te n s iv e  debate  in  the 1930 's and 1940 's over what i t  i s  t h a t  e n tre p re -
47neurs seek to  maximize over t im e . P r in c ip a l  p a r t i c ip a n t s  in  th e  debate
4^K. e . Boulding, "The Theory o f a S ing le  Inves tm en t,"  Q uarte rly  Jou r­
n a l  of Economics, XLIX (May, 1935), pp. 475-494.
^ T r a d i t i o n a l  p r ic e  theo ry , o f  cou rse , assumes p r o f i t  maximization as 
the  r a t i o n a l  goal o f economic e n t e r p r i s e .  But most of what has been w r i t t e n  
on th e  th eo ry  of the  firm  excludes th e  element o f tim e, and in  a " t im e le s s "  
economy th e re  i s  no room fo r  the  " i n t e r n a l  r a t e  o f r e t u r n . "  P r o f i t  maximiza­
t io n  over time must be re d e f in ed  as  maxim ization of the d i f f e r e n c e  between 
the  p re se n t  va lue  of a fu tu re  c o s t  s tream , bo th  found by d iscoun ting  a t  
some r a t e  of i n t e r e s t .
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were Paul Satnuelson and Kenneth Boulding. The l a t t e r  m ain ta ined  th a t  " th e  
magnitude which the  p e r f e c t ly  r a t i o n a l  and p e r f e c t ly  fo re s e e in g  in v e s to r  
wishes to  maximize i s  . . . the  i n t e r n a l  r a t e  of r e t u r n , "  d e f in e d  as the 
d isc o u n t  r a t e  which makes the  p re s e n t  va lue  of a fu tu r e  s tream  o f  rev e ­
nues d e riv ed  from a s in g le  investm ent equal to  the  p re s e n t  v a lu e  o f i t s  
c o s t  stream.^® On th e  o ther  hand, Samuelson a s s e r te d  t h a t  t o t a l  p r o f i t s  
i s  th e  p roper magnitude to  be maximized, where t h i s  magnitude i s  defined
as th e  p r e s e n t  c a p i t a l i z e d  va lue  of the investm ent accoun t,  d isco u n ted  a t
49the m arket r a t e  o f i n t e r e s t .  F. A. Lutz l a t e r  showed t h a t  the  d i f f e r e n t  
magnitudes produced d i f f e r e n t  r e s u l t s  in  an a c tu a l  investm ent s i t u a t i o n ,  and 
t h a t  Samuelson1s c r i t e r i o n  i s  the  p roper one so long as a loan  market ex­
i s t s  and e n tre p re n e u rs  have u n l im ited  access to  t h a t  m ark e t- -p ro v id ed ,  of 
cou rse , they  can pay the  going r a t e  o f i n t e r e s t .
Cheysson on Product V a r ia t io n  and Q ua lity  Com petition
P r io r  to  th e  p u b l ic a t io n  o f E. H. Chamberlin’ s Theory o f  M onopolistic  
Com petition in  1933, t r a d i t i o n a l  economic theory had o f fe re d  l i t t l e  on the  
r o l e  of p ro d u c t v a r i a t i o n  in  the de te rm inateness  o f  in d iv id u a l  e q u il ib r iu m . 
In s te a d ,  e q u il ib r iu m  a n a ly s is  focused on p r ic e  and ou tpu t ad ju s tm en ts  in  
m arkets o f  homogeneous goods o f f ix ed  q u a l i ty .  I t  would be na ive  to  a s ­
s e r t  t h a t  p ro d u c t  d i f f e r e n t i a t i o n  was n o n -e x is te n t  or h i s t o r i c a l l y  unim­
p o r t a n t  b e fo re  the  appearance of Cham berlin 's  probing t h e s i s ;  y e t  i t  i s
48Boulding, Q u a r te r ly  Jo u rn a l  o f Economics, XLIX (1935), p . 482.
49p. A. Samuelson, "Some A spects  of the  Pure Theory of C a p i t a l , "  Quar­
t e r l y  Jo u rn a l  o f  Economics, LI (May, 1937), p. 482.
A. L u tz ,  "The C r i te r io n  o f  Maximum P r o f i t s  in  the  Theory o f  In ­
v e s tm e n t ,"  ^ u a r^ te r j^  J o i m ^  £ f  Economics^ LX (November, 1945), pp. 6 6  f f .
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obvious t h a t  q u a l i ty  c o n s id e ra tio n s  had no t become an in te g r a l  p a r t  o f the  
t h e o r e t i c a l  framework o f  p a r t i a l  a n a ly s is  b e fo re  t h i s  d a te .  To a consid­
e ra b le  e x te n t ,  t h i s  i s  s t i l l  t r u e .
I t  i s  somewhat s u rp r i s in g ,  th e re fo re ,  to  d is c o v e r  th a t  q u e s t io n s  of 
p roduct q u a l i t y  and p roduct v a r ia t io n  d id  n o t escape  Cheysson's a t t e n t i o n ;  
and t h a t  he made an e a r ly  and su ccess fu l  a t te m p t  to  d isco ver  how, under 
c e r t a i n  assum ptions, a f irm  reaches "p roduct"  e q u il ib r iu m  when i t s  produc­
t i v e  c a p a c i ty  i s  s u f f i c i e n t l y  f l e x ib le  to  p e rm it  th e  m anufacture of s e v e ra l  
types of p roducts  of v a r io u s  q u a l i ty .  At th e  same tim e, he recognized  the  
d e s i r a b i l i t y  of a com p e ti t ive  f i rm 's  a b i l i t y  to  v a ry  i t s  product in  o rd er  
to  p r o t e c t  i t s e l f  a g a in s t  c y c l ic a l  f l u c tu a t io n s  in  p r ic e s  o f raw m a te r i ­
a l s  or manufactured goods. In  "La S t a t i s t i q u e  geom etrique" Cheysson w ro te :
L et us . . . con sider  th e  m anufacturer whose workshop i s  
s e t  up in  such a manner th a t  he i s  a b le  to  m anufacture, in ­
d i s c r im in a te ly ,  se v e ra l  types o f  p ro d u c ts .  There i s ,  fo r  
example, in  the  p la n t  a c lo th  sp inner and a weaver who a re  
bo th  f r e e  to  produce thread of v a ry in g  d e g re es  of f in en e ss  
and f a b r i c s  of d i f f e r e n t  weaves. Thus th e r e  i s  a c e r t a in  
amount of f l e x i b i l i t y  in  the m anufactu ring  p ro ce ss .  The man­
u fa c tu re r  must c a p i t a l i z e  upon t h i s  f l e x i b i l i t y  i f  he i s  to  
maximize n e t  r e tu r n s  and p r o f i t  from f l u c t u a t i o n s  in  the  p r ic e s  
of raw m a te r ia ls  and manufactured goods.51
With t h i s  passage  as  a p re face , Cheysson developed a simple mathema­
t i c a l  model fo r  choosing among a l t e r n a t iv e s  th e  most p r o f i t a b l e  p rodu c t,  
g iven  the  c o s t  of raw m a te r ia ls  for each p ro d u c t  and the te c h n ic a l  l im i t s  
o f  p ro d u c tio n .  In  t h i s  model, a l l  p ro d u c tio n  c o s t s ,  w ith the  excep tion  of 
raw m a te r ia l  c o s t s ,  a re  assumed con stan t  and independent o f the type of 
good m anufactured. The time period r e l e v a n t  to  th e  a n a ly s is  i s  a sh o r t  
p e r io d  ( i . e . ,  one day) in  which there  i s  s u f f i c i e n t  time fo r  some r a t h e r  
b a s ic  ad justm ents  by en tre p ren e u rs :  the  f i r m 's  p roduct i s  held  capable
-^"Geometric S t a t i s t i c s , "  p. 203.
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of co n s id e ra b le  m o d if ic a t io n ,  b u t  the  p o s s i b i l i t y  o f  changing over to  a 
r a d i c a l l y  d i f f e r e n t  type of p ro d u c t w ith  a l to g e th e r  d i s s im i la r  uses and 
a t t r i b u t e s  i s  excluded. D i f f e r e n t i a t i o n  in  p ro duc t i s  of the " v e r t i c a l "  
type.-*2 This im plies two th in g s :  (1) "h igher"  or "lower" q u a l i ty  compari­
sons can be made such t h a t ,  f o r  a g iven  s e t  o f  p r i c e s ,  improvements in  
q u a l i t y  a re  considered p r e f e r a b le  by a l l  b uyers ;  and ( 2 ) such improvements 
e n t a i l  g r e a te r  c o s t .  P roduct d i f f e r e n c e s  due to  lo c a t io n  or innovation  a re  
no t consid ered , and i t  i s  assumed t h a t  q u a l i ty  changes by one firm  do no t 
e l i c i t  s im ila r  changes by o th e r  f i rm s .  For each v a r i e ty  of p ro duc t,  the  
amount demanded i s  l im i te d  and i s  de fined  by the  f ix ed  co nd it ions  w ith  r e ­
sp e c t  to  the  n a tu re  and p r i c e  o f s u b s t i t u t e  p roducts  and the  p r ic e  of the  
p roduct in  q u es t io n .  The a c tu a l  market p r i c e  o f each product i s  assumed 
by Cheysson to  be an e x te rn a l  v a r i a b l e ;  th e  firm  i s  assumed to  have no con­
t r o l  over p r ic e ,  which d i f f e r s  fo r  each p ro d u c t ,  r e f l e c t i n g  q u a l i t a t i v e  
d i f f e r e n c e s  and presumably, in d u s t ry  supply  and demand c o n d it io n s .
In  Cheysson1s example, v e r t i c a l  v a r i a b i l i t y  i s  r e s t r i c t e d  to  a s in g le  
dimension, such th a t  q u a l i t y  i s  v a r i a b le  only in  one r e s p e c t ,  i s  co n tin u ­
ously  v a r i a b le ,  and fo r  every  l e v e l  of q u a l i t y  th e re  i s  a d i f f e r e n t ,  and 
only one, c o s t  fu n c t io n .  Q u a l i t a t i v e  changes a l t e r  the c o s ts  of p ro d u c t io n ,  
bu t  only t h a t  p a r t  of c o s ts  r e p re se n te d  by raw m a te r ia l s .  I t  i s  assumed 
t h a t  th e  c o s ts  a s so c ia te d  w ith  q u a l i t a t i v e  changes can be measured, b u t  
Cheysson does no t n e c e s s a r i ly  assume t h a t  q u a l i t a t i v e  d i f f e r e n c e s  them­
se lv es  can be measured, thus avo id in g  a h o s t  of p r a c t i c a l  and t h e o r e t i c a l
C O
d i f f i c u l t i e s .  The rea so n in g  throughout assumes t h a t  e n trep ren eu rs
52This term i s  a t t r i b u t e d  to  Lawrence Abbott [ " V e r t i c a l  E qu ilib rium  
Under Pure Q u a lity  C om p eti t ion ,"  American Economic Review, XLIII, No. 5 
(December, 1953), pp. 826-845].
53e. H. Chamberlin has observed t h a t  " . . .  'p r o d u c t 1 v a r i a t i o n s  a re  
very  o f te n  q u a l i t a t i v e ,  r a t h e r  than  q u a n t i t a t iv e ,  and in  t h i s  case  cannot
163
d e s i r e  p r o f i t s ,  have p e r f e c t  knowledge, and a c t  r a t i o n a l l y .  F in a l l y ,  pure
54com petit ion  o b ta in s  th roughout, and ou tpu t i s  equal to  s a le s  in  every c a se .
The p r o f i t  fu n c t io n  fo r  the  firm  in  Cheysson1s example i s  assumed to  
be  l i n e a r ,  and i s  g iven  by the  equa tio n :  B£=V£n£-p£n£-F, where " i "  takes 
on v a lu e s  from 1 to  5 and,
V = s a le s  p r i c e  per u n i t  produced, 
n = number o f u n i t s  manufactured each day.
p = c o s t  o f  the  raw m a te r ia ls  fo r  each u n i t  produced ( i . e . ,  the  sum 
of the  c o s t  o f  each raw m a te r ia l ,  say c o t to n  and wool, which en­
t e r s  in to  the  p roduction  of one u n i t  of o u t p u t ) .
F = the c o n s ta n t  which re p re s e n ts  d a i l y  m anufacturing  and g e n e ra l  
c o s t s ,  b u t  does no t inc lude  the c o s t  of raw m a te r i a l s .
B = d a i ly  p r o f i t s .
The problem i s  to  choose the  s in g le  product which maximizes Bj[, g iven  the  
a c t u a l  s a le s  p r i c e  in  each case . T h e o re t ic a l ly ,  the  r e l a t i o n s h i p  between 
any two of the  v a r i a b le s  in d ic a te d  may be examined w hile  the  rem ainder a re  
he ld  c o n s ta n t .  Thus, as  a s t a r t i n g  p o in t ,  Cheysson assumed t h a t  the firm  
knows th e  (co n s tan t)  p r i c e  i t  must pay fo r  each raw m a te r ia l  and the  p ro ­
p o r t io n s  o f each raw m a te r ia l  req u ire d  fo r  th e  p ro d u c tio n  o f each u n i t  o f 
th e  v a r io u s  goods in  q u e s t io n .
be measured a long  an a x is  and d isp layed  in  a s in g le  d iagram ." [See,
The Theory o f M onopolistic  Competition (8 th  e d . : Cambridge, M ass.: Harvard 
U n iv e rs i ty  P re ss ,  1962), pp. 78-79]. Hans Brems1 a t tem p t to  measure such 
v a r i a t i o n s  in  terms of a " q u a l i ty  index" i s  unconvincing [See, "The I n t e r ­
dependence o f  Q u a l i ty  V a r ia t io n s ,  S e l l in g  E f f o r t  and P r i c e , "  Q u a r te r ly  Jo u r­
n a l  o f Economics, LXII, No. 3 (May, 1948), pp. 418-440]; a lthough  h i s  most 
r e c e n t  a ttem pt to  measure p roduct q u a l i ty  in  terms of " in p u t-o u tp u t  coef­
f i c i e n t s "  seems to  hold more promise towards an u l t im a te  s o lu t io n  to  the  
problem [See Brems, " Inpu t-O u tpu t C o e f f ic ie n ts  a s  Measures of Product Qual­
i t y "  American Economic Review, XLVII, No. 1 (march, 1957), pp. 105-118].
•^As Chamberlin has in d ic a te d ,  " s l i g h t  d i f f e r e n c e s  in  p roduct a re  no t 
in c o n s i s te n t  w ith  pure  com petit ion , provided t h a t  fo r  each v a r i e ty  th e re  
be a la rg e  number of p roducers competing in  a s in g le  m a r k e t / 1 [Chamberlin, 
op . c i t . , p . 72 n . ] .
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T o ta l  d a i l y  ou tpu t fo r  each p ro d u c t  may be assumed f ixed  by the tech­
n i c a l  l im i t s  o f  p rodu c tion . Presumably, improvements in  p roduct q u a l i ty  
a r e  achieved only by s a c r i f i c i n g  some o u tp u t,  s in c e  d i f f e r e n t  machine times 
w i l l  be r e q u ire d  fo r  d i f f e r e n t  p ro d u c ts .  In  f a c t ,  Cheysson1s diagram i s  
a c c u ra te  only  i f  i t  i s  assumed t h a t  su c c e ss iv e ly  h ig h er  q u a l i t y  choices 
lead  to  su c c e ss iv e ly  sm aller d a i l y  o u tp u ts .  Cheysson g lossed  over t h i s  
f a c t ,  however, by s t a t i n g  m erely , t h a t  "we w i l l  know the  q u a n t i t i e s  of 
. . . n fo r  each kind of th re a d ." " ^
With p and n as  param eters in  each case , the  p r o f i t  equation  reduces 
to  a f i r s t - d e g r e e  equation  in  two v a r i a b l e s ,  V and B. This equation  enables 
us to  t r a c e  ou t the  upw ard-sloping l i n e s  in  F igu re  5-7 fo r  each kind of 
th re a d ,  numbered 1 to  5 .  These l i n e s  d e p ic t  th e  r e l a t i o n s h i p  between the 
s a le s  p r i c e  fo r  each u n i t  o f  p ro d u c t and the  amount o f p r o f i t  derived  d a i ly  
from the  s a le  of n u n i t s  of each p ro d u c t .  Each l i n e  has a d i f f e r e n t  slope
5 6because o f  the  h igher m arginal c o s ts  o f producing th read  o f b e t t e r  q u a l i ty .
Given the  a c tu a l  market p r i c e  f o r  each p ro d u c t,  F igure  5-7 re v e a ls
th e  most p r o f i t a b l e  product to  p roduce . I t  i s  p o s s ib le ,  however, t h a t  the
firm  be i n d i f f e r e n t  as to  i t s  cho ice  of p ro d u c t .  Thus, Cheysson observed:
This graph shows us how we can r e g u la te  the  m anufacture 
of goods accord ing  to  the  s a le s  p r i c e .  I t  shows, fo r  ex­
ample, th a t  i t  i s  e q u a lly  advantageous to  s e l l  th read  no.
5 a t  6.25 f ran cs  as th read  no. 4 a t  5 .09 f r a n c s ;  th read  no.
3 a t  4 .20  f ra n c s ;  th read  no. 2 a t  3.25 f ra n c s  and th read  no.
1 a t  2.15 f r a n c s .  The sp in n e r  w i l l  do b e s t  to  adopt the 
most lu c r a t i v e  a l t e r n a t i v e  in  r e l a t i o n  to  p r i c e ;  t h a t  i s  to  
say  he should adopt the  most p r o f i t a b l e  p roduct to  m anufacture.
55"Geometric S t a t i s t i c s , "  p .  204 n .
5&In the  p r o f i t  eq u a t io n ,  B i= V in i-p in i-F ,  Bi takes on d i f f e r e n t  va lues  
fo r  d i f f e r e n t  v a lues  of V, p ,  and n . Thus, "each kind  of th read  (or fab­
r i c )  w i l l  be rep re sen ted  by a l i n e  o f  d i f f e r e n t  s lope  which exp resses  the 
p ro g re s s io n  o f  p r o f i t s  r e a l i z e d  by each p roduct in  r e l a t i o n  to  i t s  respec­
t iv e  s a le s  p r i c e . "  [Cheysson, l o c . c i t . j .




















Other market p r ic e s  may p re s e n t  a more c l e a r c u t  cho ice . I f ,  fo r  
example, the  p r i c e s  in  the fo llow ing  t a b le  a re  observed fo r  each product, 
F ig u re  5-7 w i l l  immediately re v e a l  th e  d a i l y  p r o f i t s  a s so c ia te d  with the 
s a le  of a g iven amount of each p ro d u c t ,  and co nsequen tly , th e  most p r o f i t ­
a b le  choice  of p rodu c t.
Table 5-1
PRICES AND DAILY PROFITS FOR VARIOUS PRODUCTS
Observed D aily
Product S a les  P r ic e  P r o f i t
No. 1 2.33 4
No. 2 3 .80 5
No. 3 5 .28 6
No. 4 6 . 0 0 4
No. 5 6.25 2
The most p r o f i t a b l e  product in  t h i s  case  i s  th read  no. 3. D if f e r e n t  mar­
k e t  p r ic e s  fo r  each of the  p roducts  may, of co u rse , lead  to  d i f f e r e n t  so lu-
58t io n s ,  as  w i l l  d i f f e r e n t  raw m a te r ia l s  p r i c e s ,  wages, e t c .  The whole 
p o in t  of Cheysson's a n a ly s is  i s  t h a t  by m ain ta in in g  f l e x i b i l i t y  in  the  pro­
d u c tio n  p ro ce ss ,  the  firm  can a d ju s t  i t s  p rodu c t s e l e c t io n ,  _in the very  
s h o r t - ru n , to  o f f s e t  c y c l ic a l  p r i c e  f l u c t u a t i o n s ,  a t  l e a s t  w ith in  c e r ta in  
l i m i t s .
58i»if pr i ce Qf  raw p ro d u c ts  . . . v a r i e s ,  we then have to deal
w ith  v a r i a b le s ,  V, B, and p. The problem must then  be t r e a te d  by th ree -  
d im ensional s t a t i s t i c a l  p rocedures ; t h a t  i s  to  say, we w i l l  have to  s e t  up 
a s p e c ia l  t a b le  fo r  each new p r i c e  o f  c o t to n  or wool . . . .  We would a l ­
so proceed in  th e  same manner, i f  in s te a d  of raw m a te r i a l s ,  wages or gen­
e r a l  c o s ts  v a r i e d ."  [Cheysson, l o c . c i t . ] .
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Cheysson's a n a ly s i s  r e s t s  upon a s e t  of h ig h ly  r e s t r i c t i v e  assump-
59tio n s  and i s  th e re fo re  se v e re ly  l im ite d  in  scope. N ev er th e le ss ,  i t  
r e p re se n ts  an o r i g in a l  and im portan t s te p  in  th e  p rogress  of id eas  on 
the  economic r o l e  o f  p roduct v a r i a t i o n .  Moreover, re c e n t  exam inations of 
q u a l i ty  d e c is io n s  have r e l i e d  on s im i la r ly  r e s t r i c t i v e  assum ptions. For 
example, Lawrence A bbott has po in ted  out t h a t  one form of pure competi­
t io n  e x i s t s  when th e  s a le s  p r ic e  fo r  a p roduct i s  uniform and f irm s may
60vary ou tpu t and q u a l i t y .  Abbott examined eq u il ib r iu m  ad jus tm en ts  f o r  a 
firm  o p e ra tin g  under pure  " q u a l i ty "  com petition  by studying th e  r e l a t i o n -
■A >•
sh ip  between p ro duc t changes and th e  c o s ts  a s s o c ia te d  with them in  a s i n g l e ­
p r ic e  m arket. He rec o g n ize d ,  c o r r e c t ly ,  t h a t  q u a l i t a t iv e  changes in  such 
a market would no t be p r o f i t a b l e  u n less  they s t im u la ted  an in c re a s e  in  
s a l e s .  Thus, s h o r t - r u n  e q u il ib r iu m  would occur when the firm  chose t h a t  
combination of p roduct q u a l i t y  and i t s  a s s o c ia te d  co s ts  which, in  r e l a t i o n  
to  a given p r i c e ,  would maximize p r o f i t s .
Cheysson's model compares fav o rab ly  w ith  A bbo tt’ s both in  g e n e ra l  
approach and r e s u l t s .  L ike A bbott, he in v e s t ig a te d  the r e l a t i o n s h i p  be­
tween product q u a l i t y  and i t s  a s s o c ia te d  c o s t s .  In Cheysson's model, to o ,
C Q
Not a l l  of th e  assum ptions s ta te d  e a r l i e r  were e x p l i c i t l y  s e t  f o r t h  
by Cheysson, b u t  a t  th e  same tim e, no th ing  in  the  p re s e n ta t io n  o f h i s  model 
i s  in c o n s is te n t  w ith  th e  assum ptions d e sc r ib e d .  More than a few of th e  
assumptions n e ce ssa ry  to  th e  v a l i d i t y  of Cheysson's a n a ly s is  were in d ic a te d  
by a study o f more r e c e n t  in v e s t ig a t io n s  of the  problem, [ e . g . ,  Chamberlin, 
op . c i t . , pp. 74-81, and "The Product a s  an Economic V a r ia b le ,"  Q u a r te r ly  
Jo u rn a l  of Economics, LXVII, No. 1 (February, 1953), pp. 1-29; Stephen 
Enke, " P r o f i t  M aximization under M onopolistic  C om petition ,"  American Econo­
mic Review, XXXI, No. 2 (June , 1941), pp. 317-326; Brems, Q u a r te r ly  Jo u rn a l  
o f Economics, LXII (1948), pp. 418-440; A bbott, ojj, c i t . , pp. 826-845; and 
Robert Dorfman and P. 0 . S te in e r ,  "Optimal A d v e r tis in g  and Optimal Q u a l i ty , "  
American Economic Review, XLIV, No. 5 (December, 1954), pp. 826-836J.
^A bbott, l o c . c i t . , p . 826.
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e q u i l ib r iu m  occurs when the  f irm  s e le c t s  the  combination o f p roduct and 
c o s t s  which maximizes p r o f i t s .  An im portant d i f f e r e n c e  i s  t h a t  Abbott 
d i s c u s s e s  the  case  in  which p r ic e  i s  f ixed  r e g a rd le s s  of p roduct and only 
o u tp u t  and "p roduct"  a r e  a llowed to  v a ry ; whereas Cheysson was concerned 
w ith  th e  case  where ou tpu t i s  given fo r  each p roduct w hile  p r ic e  and "pro­
d u c t"  a r e  allowed to  va ry .
The c h ie f  advantage of Cheysson's model i s  t h a t  i t  p rov ides u se fu l  in ­
s i g h t s  i n to  the  kind o f ad justm ents  o ther  than p r i c e  and ou tpu t changes 
which a r e  found in  markets where bo th  p r ic e s  and p ro d u c ts  a r e  f r e e  to  v a ry . 
Moreover, in  Cheysson's model, p r ic e  and ou tp u t changes a r e  l inked  d i r e c t ­
l y  to  q u a l i t y  v a r i a t i o n s  in  p ro du c t.  This l a s t  l in k  i s ,  however, lo o se ly  
e s t a b l i s h e d  in  Cheysson's model, arid as  such c o n s t i t u t e s  one o f the  major 
w eaknesses o f h i s  a n a ly s i s .  But even so, Cheysson 's a t tem p t a t  ex p la in in g  
p ro d u c t  e q u il ib r iu m  provided a t h e o r e t i c a l  framework fo r  examining t h i s  
m uch-neglected a sp e c t  o f co m petit ion . A l t e r n a t iv e ,  b u t  no t very  d i f f e r e n t ,  
frameworks were provided by Chamberlin and A bbott a t  a l a t e r  d a te .  Cham­
b e r l i n  was aware of the  problems which u n d e rl in e  the  weakness in  Cheysson 's 
a n a l y s i s .  He s ta te d  t h a t ,  " th e  c lum siness of r e p re s e n t in g  'p ro d u c t '  v a r i a ­
t i o n  g r a p h ic a l ly  makes i t  im possib le  to  summarize th e  whole ad justm ent in
61a s in g le  d iagram ."  He th e re fo re  determined optimum p r ic e  and optimum 
p ro d u c t  s e p a r a te ly ,  then a s s e r te d  th a t  th e  case  where the  s e l l e r  i s  f r e e  
to  va ry  bo th  " ,  . . i s  a sim ple m atte r  of a d d i t i o n . "  By c o n t r a s t ,  Ab­
b o t t  was a b le  to  i s o l a t e  and d e sc r ib e  the  n a tu re  o f  ou tpu t and product 
a d ju s tm e n ts  in  a com petit ive  f irm , b u t  he did  so by s a c r i f i c i n g  p r ic e  as 
a v a r i a b l e .
G lcham berlin , The Theory o f M onopolistic  C om petition , pp. 80-81.
^ L o c .  c i t .
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Recent a t t a c k s  on the  problem of p roduct v a r i a t i o n  have made some 
p ro g ress  in  in t e g r a t i n g  in to  t r a d i t i o n a l  economic theory  the op tim iz ing  
p r in c ip le s  fo r  e q u il ib r iu m  in  the  th r e e - v a r i a b le  case : p r i c e ,  o u tp u t ,  
and p r o d u c t . ^  But in  view of the  c u r re n t  s t a t e  of knowledge in  t h i s  p a r ­
t i c u l a r  a re a ,  Cheysson 's a t te m p t  to  d e sc r ib e  "product"  eq u il ib r iu m , even 
under h ig h ly  r e s t r i c t i v e  assum ptions , remains a u se fu l  f i r s t  approxim ation .
In concluding t h i s  ch ap te r  i t  i s  im portan t to  no te  th a t  Cheysson forged 
se v e ra l  unique to o ls  fo r  an a ly z in g  c e r t a in  a sp e c ts  o f p roduction  which had 
rece ived  l i t t l e  p r io r  a t t e n t i o n .  His a n a ly s i s  of f a c to r  s u b s t i t u t i o n ,  of 
investm ent d e c i s io n s ,  and o f p roduct v a r i a t i o n ,  in  p a r t i c u l a r ,  o f fe re d  sev­
e r a l  o r ig in a l  in s ig h t s  in to  th e  theory  of p ro d u c tio n .  Outside o f th e  ap­
p l ie d  f i e l d s ,  th e se  to o ls  showed promise fo r  th e  g en e ra l  d i r e c t io n  of neo­
c l a s s i c a l  p rod uc tion  th eo ry .  Yet i t  was only  much l a t e r  t h a t  economic th e ­
o r i s t s  re tu rn e d  to  some of th e  q u es tio n s  which had preoccupied Cheysson 
e a r l i e r .
^ % o ta b ly ,  Hans Brems, Product E qu ilib rium  Under M onopolistic  Competi­
t io n  (Cambridge, M ass.: Harvard U n iv e rs i ty  P re s s ,  1951), Ch. 5 ; T ibor S c ito v -  
sky, W elfare and Com petition (Homewood, 1 1 1 .:  Richard D. Irw in , 1951), p .
259 n . ;  and Dorfman and S te in e r ,  l o c . c i t .
CHAPTER VI
AN OVERALL VIEW OF CHEYSSON AND HIS CONTRIBUTIONS 
Cheysson a s  Economist and Engineer
This d i s s e r t a t i o n  has shown th a t  Cheysson made im portan t  and o r ig in a l  
c o n tr ib u t io n s  to  th e  economic theory  of the  f irm , e s p e c i a l l y  in  the  ap p lied  
f i e l d s .  His development of a n a l y t i c a l  to o ls  was no t always as complete as 
h i s  p r e d e c e s s o r s ' ,  or a s  M a rs h a l l 's ,  who i s  g e n e r a l ly  considered  the  m aster 
o f p a r t i a l  a n a ly s i s .  N e v e r th e le ss ,  Cheysson understood m anageria l behav io r 
from p e rso n a l  experien ce , and he revea led  a unique t a l e n t  fo r  so lv ing  eco­
nomic problems of p r a c t i c a l  im portance. In t h i s ,  h i s  eng in eer ing  t r a in in g  
served  him w e l l .  During the  n in e tee n th  cen tu ry  the  en g in ee r in g  p ro fe s s io n  
was e s p e c ia l ly  esteemed in  F rance , and as  A lfred  M arsha ll  has observed, 
" th e r e  i s  perhaps no o ther  country  in  which th e  a b l e s t  lad s  a r e  so g e n e ra l­
l y  in c l in e d  towards i t . " ^
From a m ethodolog ical s ta n d p o in t ,  Cheysson approached economics, as  
we know i t ,  on two d i f f e r e n t  l e v e l s .  As a sc ie n c e ,  he f e l t  the  proper p ro ­
v in ce  o f economics was the  e s tab l ish m en t  of those  p r i n c i p l e s  which r e g u la te  
th e  p ro d u c tio n  and d i s t r i b u t i o n  of w ealth . M athem atical p r in c ip le s  a re  
u s e fu l  h e re ,  s in ce  p roduction  and d i s t r i b u t i o n  d e a l  w ith  v a r i a b le s ,  the  
q u a n t i f i a b l e  n a tu re  of which can g e n e ra l ly  be agreed  upon. But as an a r t ,  
economics d e a ls  w ith  human behavior in  the  l a r g e s t  se n se ,  a s  w e ll  as  w ith
■^Alfred M arsha ll ,  In d u s t ry  and Trade (3rd e d . ;  London: Macmillan & Co., 
1920), p .  117.
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the  i n s t i t u t i o n s  and customs which f a c i l i t a t e  p ro d u c tio n  and favor p u b lic
p r o s p e r i ty .  In  t h i s  l a s t  a re a ,  mathematics i s  inadequate  to  handle  the
number and n a tu re  o f v a r ia b le s  which e n te r  in to  th e  " s o c i a l  problem ."
This l in e  o f thought i s  n o t ic e a b ly  d i f f e r e n t  from t h a t  followed by o th e r
w r i t e r s  in  the  n e o - c la s s i c a l  t r a d i t i o n .  For example, T a lc o t t  Parsons has
shown t h a t  in  the  economic w r i t in g s  of A lfred  M arsha ll  i t  i s  im possib le
2to  d i s t in g u i s h  M arshall the  economist from M arsha ll  th e  s o c io lo g i s t .
Unlike Cheysson, M a rs h a l l 's  approach to  economic th eo ry  was linked  w ith  
h i s  a t tem p t to  d isc o v er  c e r t a in  w e lfa re  m easures. Dupuit and Walras ap­
proached economics in  much the same way. Each considered  man and so c ie ty  
the  t r u e  province  o f  economics, bu t those  n e o - c l a s s i c a l  economists who have 
a t t a in e d  l a s t i n g  s t a tu r e  in  the h i s to r y  o f economics attem pted to  extend 
m athem atical a n a ly s i s  to  the  study of human beh av io r  in  order to  make eco­
nomics more s c i e n t i f i c .  I t  i s  here  t h a t  Cheysson took is su e  w ith  the  r e s t .  
Economics, fo r  him, remained e s s e n t i a l l y  a moral sc ie n c e ,  no t to  be confused 
w ith  "ex a c t  s c ie n c e s ,"  such as mathematics or p h y s ic s .
I t  might be convenien t to  in trod uce  he re  a dichotomy which Cheysson
did  no t make, b u t  o f  which he might approve . That i s  to  t r e a t  h is  "La 
S t a t i s t i q u e  geom etrique" not as  a t r e a t i s e  on " p o l i t i c a l  economy," in  the
sense t h a t  Cheysson thought of th a t  term, b u t  as  a c o n tr ib u t io n  to  "mana­
g e r i a l  econom ics," or even " i n d u s t r i a l  e n g in e e r in g ."  This would tend to  
e x p la in :  (1) why Cheysson was c a re fu l  in  "La S t a t i s t i q u e  ge^ometrique" to
apply  mathematics only to  those  economic r e l a t i o n s h i p s  which were d i s t i n c t ­
ly  m easurable and u n c o n tro v e rs ia l ;  ( 2 ) why he d id  no t consider  economics, 
as  he knew i t ,  adequate  to  de sc r ib e  h i s  a n a l y t i c a l  method and th e re fo re
^ T a lc o t t  P arsons , "Economics and Socio logy: M arshall in  R e la t io n  to
the  Thought of h i s  Time," Q u arte r ly  Jo u rn a l  o f Economics, XLVI (February , 
1932), pp. 316-347.
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gave i t  a new name ( i . e . ,  "geom etric  s t a t i s t i c s " ) ;  and (3) why "La S ta ­
t i s t i q u e  g^ometrique" i n i t i a l l y  appeared in  an eng ineer ing  jo u rn a l  in s te a d  
o f a jo u rn a l  of p o l i t i c a l  economy. The l a t t e r  cannot be explained simply 
by the  P a r is  Group1s monopoly of the  Jo u rn a l  des Econom istes, s in ce  by 
1887, two o ther  economics jo u r n a l s  had been e s t a b l i s h e d :  L 'Economiste
F ran ca is  and the  Revue d'Economie P o l i t i q u e . The same convenient d icho­
tomy might a ls o  e x p la in  why "La S t a t i s t i q u e  geom etrique" a t t r a c t e d  so 
l i t t l e  a t t e n t io n  in  France among those  who c a l le d  themselves "eco nom is ts ."
The more noteworthy w r i t e r s  on n e o - c la s s i c a l  economics ( e . g . ,  M arsh a ll ,  
W alras, P a re to ,  e t c . )  appeared to  fu n c t io n  s im u ltaneously  on two l e v e l s  of 
in q u iry :  the  a b s t r a c t  l e v e l  of pure  theory  and th e  r e a l i s t i c  l e v e l  o f
s o c ia l  c o n s id e ra t io n s .  Cheysson was capable  of fu n c tio n in g  on bo th  l e v e l s ,  
b u t  he always p re fe r r e d  th e  l a t t e r .  As l a t e  as  1891 he adm itted to  W alras: 
" I  have, as  you w e ll  know, a p e rso n a l  penchant fo r  the a p p l ic a t io n s  o f math­
em atics and e s p e c ia l ly  geometry to  c e r t a in  a sp e c ts  of p o l i t i c a l  economy 
. . . bu t . . . the  r e a l i t y  and th e  g r a v i ty  of problems of ap p lied  econo­
mics d iv e r t  me from th e  more d i s i n t e r e s t e d  and a b s t r a c t  sp e cu la tio n s  o f
pure  economics."^ A pparen tly  Walras abandoned hope of winning Cheysson
4
over to  the  s id e  of pure  economics a f t e r  t h i s ,  and consequently , pure  eco­
nomics was denied more than  a b r i e f  v i s i t  by Cheysson 's a n a ly t i c a l  mind.
^Cheysson to  W alras, A p r i l  24» 1891, Correspondence, I I ,  p. 444.
^■In a l e t t e r  to  E. de Fagues, Walras sa id  o f  Cheysson: "He i s  c e r ­
t a i n l y  devoted , in  p r i n c i p l e ,  to  the  new [m athem atica l]  method. But he 
i s  p ro fe s so r  a t  the  School o f  P o l i t i c a l  Science where Mssrs. Leon Say 
and Paul Leroy-Beaulieu  r u l e ;  most p robably  they  proposed h is  candidacy  to  
the  p o l i t i c a l  economy s e c t io n  of the Academy of Moral and P o l i t i c a l  Scien­
ces . . . and consequen tly , we cannot expect him to  p e rso n a lly  in te rv e n e  
in  our f a v o r ."  [ L e t te r  from L£on Walras to  E. de Fagues, May 3, 1891, in  
Correspondence, I I ,  p . 445].
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Today th e re  i s  l i t t l e  doubt th a t  the  kind of q u e s t io n s  in v e s t ig a ­
ted by Cheysson in  "La S t a t i s t i q u e  g^ometrique" a re  a p a r t  o f  "economic 
a n a l y s i s , "  p a r t i c u l a r l y  in  the  narrow sense t h a t  term i s  g iven  by contem­
p o ra ry  French econom ists . One modern spokesman of th e  French v iew point i s  
Jacques Lesourne, D ire c to r  of the  S o c i^ t^  d 1 Economie e t  de Mathematique 
A pp liqu^es . He d e f in e s  economic a n a ly s is  as "a s c i e n t i f i c  method aimed a t  
p ro v id in g  th e  ex ecu tiv e  s t a f f  of an e n te r p r i s e  w ith  elem ents which can 
se rve  a s  a b a s i s  fo r  t h e i r  dec is io ns ." '*  L esourne 's  d e f i n i t i o n  i s  i n t e r ­
e s t in g ,  a s  w e ll  a s  t y p i c a l l y  French, because o f  the  prominence i t  g ives 
to  the  eng in eerin g  fu n c t io n  and to  the  development o f  e m p ir ic a l  in fo rm a tion . 
I t  would appear t h a t  in  t h i s  r e s p e c t ,  the t r a d i t i o n  begun by Cournot and 
k e p t  a l i v e  by Cheysson i s  today more a l i v e  in  France than  ev e r .
Because of the  o r i g i n a l i t y  of h i s  a n a ly t i c a l  c o n t r ib u t io n s ,  Cheysson 
rem ains an economist o f  the  f i r s t  rank . I f  the  essence  of what economists 
today c a l l  "econom etrics"  i s  the  m arriage of economic theo ry  and s t a t i s t i ­
c a l  a n a l y s i s ,  then Cheysson must be considered a p re c u rso r  o f modern eco­
no m etr ic s .  Schumpeter, a t  l e a s t ,  was unequivocal on t h i s  p o in t ,  saying 
o f  Cheysson 's  "La S t a t i s t i q u e  geometrique" t h a t ,  "R a ilroad  c o s ts  and t a r i f f s  
a r e  only  one of s e v e ra l  su b je c ts  th e re  d e a l t  w ith  in  th e  t r u e  s p i r i t  of 
eco n om etr ics ."^
Cheysson 's advances a long th e se  l in e s  did not r e s t  on measurement 
a lo n e ,  b u t  sought to  combine bo th  theo ry  and s t a t i s t i c s  in  th e  p rocess  of 
m o d e l-b u ild in g .  In  t h i s  r e s p e c t  he i s  above the  c r i t i c i s m  le v e l le d  a g a in s t  
p u re ly  e m p ir ic a l  approaches which n e g le c t  theo ry , such a s  t h a t  taken  by
^Jacques Lesourne, Economic A nalysis  and I n d u s t r i a l  Management (En­
glewood C l i f f s ,  N. J . : P re n t ic e -H a l l ,  1963), p . xv.
fL
Schumpeter, ôp. c i t . , p. 949 n.
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W. C. M itc h e ll  and A rthur Burns in  Measuring B usiness  Cycles J  Although 
Cheysson 's "econom etric performance" was found lack in g  in  the k inds of 
s t a t i s t i c a l  techn iques  which a re  a p a r t  of th e  modern e co n o m etr ic ian 's  
t o o l - k i t ,  much of the  groundwork fo r  f u tu re  econom etric  s tu d ie s  was never­
th e l e s s  l a id  in  "La S t a t i s t i q u e  g^om etrique ," in  1887. In th e  p re s e n t  
s tu d y , Cheysson's c o n tr ib u t io n  to  econom etrics was based p r im a r i ly  on h i s  
work w ith  s t a t i s t i c a l  demand and cos t  cu rves ;  a lth o u g h  th e  s p i r i t  of econo­
m e t r ic s ,  as  Schumpeter n o ted , i s  in  evidence th ro u g h o u t.
With reg a rd  to  the  de te rm ina tion  of m arket and supp ly -area  boundaries , 
Cheysson accen ted  the  work being  done in  Germany by Launhardt and devised 
new a p p l ic a t io n s  o f the  Launhardt techn ique . These a p p l ic a t io n s  had im­
p o r t a n t  im p lic a t io n s  fo r  the  development of t r a n s p o r t a t i o n  r a t e  theory  and 
l o g i s t i c s  th e o ry .  The major problem in  t h i s  p a r t  o f Cheysson's a n a ly s i s  was 
th e  adop tion  o f some r a th e r  r e s t r i c t i v e  a ssum ptions , such a s :  t r a n s p o r t
r a t e s  p ro p o r t io n a l  to  d i s ta n c e ,  l in e a r  d i s ta n c e s  t ra v e le d  between market 
p o in t s ,  e t c .  Such assum ptions continued to  be  employed, however, by l a ­
t e r  w r i t e r s  who were considered  "p ioneers"  in  the  same a rea  of a n a ly s i s .
On o th e r  f r o n t s ,  Cheysson appears to  have recogn ized  the  p o s s i b i l i t y  
o f d isco n tinu ous  p r ic e  and ou tpu t ad jus tm en ts  in  d is e q u i l ib r iu m , and h i s  
d is c u s s io n  of a s t a b le  eq u il ib r iu m  wage seems to  be c o n s i s te n t  w ith  a 
k ind  of "cobweb-type" phenomenon, bu t  no t in  th e  same sense a s  the  o r i ­
g in a l  "cobweb-theorem" o f Henry Schultz  and o th e r s .  The f a c t  t h a t  Cheys­
s o n 's  a n a ly s i s  in  t h i s  regard  i s  c o n s is te n t  w ith  a cobweb-type model does 
n o t ,  however, e s t a b l i s h  co n c lu s iv e ly  th a t  Cheysson a c t u a l l y  v is u a l iz e d
^See T. C. Koopmans' comments on the  M itche ll-B urns  approach in  "Mea­
surement Without Theory ,"  Review of Economic S t a t i s t i c s , XXIX, No. 3 (Aug­
u s t ,  1947), pp. 161-172.
such a model. In  f a c t ,  Schumpeter may have " o v e r - In te rp re te d "  Cheysson 
on t h i s  p o in t .  In the  f i n a l  a n a l y s i s ,  the  m a tte r  of Cheysson's "cobweb
model o f wages" i s  one of in d iv id u a l  i n t e r p r e t a t i o n .
In h i s  c o n tr ib u t io n s  to  th e  theo ry  of p ro d u c t io n , Cheysson ro se  to  
a d d i t i o n a l  h e ig h ts  or o r i g i n a l i t y .  His a n a ly s i s  of f a c to r  s u b s t i t u t io n  in  
a tw o-inpu t model s p e c i f i c a l l y  a l l o t e d  fo r  "tim e" a s  a f a c to r  in  the  o p t i ­
mum p erio d  of p ro d u c tio n . Moreover, i t  appears  to  be the  f i r s t  a ttem pt
O
a t  g ra p h ic a l  r e p re s e n ta t io n  o f th e  "R icardo E f f e c t . "  S im i la r ly ,  Cheysson 
exam ination of the economics o f p roduct q u a l i t y  and product v a r i a t i o n  was 
th e  e a r l i e s t  " s o p h is t i c a te d "  t rea tm e n t  of t h a t  m uch-neglected a sp e c t  of 
p r ic e  theo ry  t h i s  w r i t e r  has been a b le  to  f in d .  On the  theory  o f a s in ­
g le  investm ent, Cheysson c l e a r l y  in d ic a te d  t h a t  such d e c is io n s  a re  made a t  
the  margin, and he a n t i c ip a te d  th e  importance o f  a kind of "m arginal e f f i ­
c iency  o f  c a p i ta l "  concept in  th e  investm ent d e c is io n .  A ll  o f th ese  were
o b je c t iv e  c o n tr ib u t io n s ,  and Cheysson made l i t t l e  or no e f f o r t  to  ju x ta -
9
pose h i s  conclusions on a s t r u c tu r e  of w e lfa re  c o n s id e ra t io n s .
®This i s  the  name which Hayek has g iven  to  the  R icard ian  p ro p o s i t io n  
than an in c re a se  in  wage l e v e l s  in  any coun try  encourages the  s u b s t i t u t i o n  
o f  machine labor fo r  manual lab o r  [See F. A. Hayek, "The Ricardo E f f e c t , "  
Economica, IX, N.S. (May, 1942), pp. 127-152].
^One minor excep tion  i s  p re sen te d  in  Cheysson 's d isc u ss io n  of a d d i­
t io n a l  f ix ed  investm ent in  th e  r a i l r o a d  case  (Supra, Ch. V). In speaking 
of the  in c re a se  in  r a i l r o a d  t r a f f i c  which would make a d d i t io n a l  c a p i t a l  
expend itu res  p r o f i t a b l e ,  Cheysson remarked: "Undoubtedly, t h i s  in c re a se
in  t r a f f i c  w i l l  only be ob ta in ed  i f  the  t r a n s p o r t a t i o n  r a t e  i s  lowered; 
in  o th e r  words, i f  the  p u b l ic  i s  g iven  a share  of th e  gains derived  from 
the  c a p i t a l  improvements. This b e n e f i t  w i l l  thus be d iv ided  between the  
m anufacturer and h is  custom ers, w ith  th e  share  acc ru in g  to  the  l a t t e r  be­
coming la rg e r  and la rg e r  under the  in f lu e n c e  of co m petit ion . T herefore  
. . . , u l t im a te  p r ic e  re d u c t io n s  can be d e s i r a b le  from the  s ta n d p o in t  o f 
p u b lic  b e n e f i t s  re c e iv e d ,  c a p i t a l  improvements, and m anufacturing p ro g ress  
["Geometric S t a t i s t i c s , "  p .  197]. There i s  he re  no c le a r c u t  concept of 
a s p e c i f i c  w e lfa re  measure, however; only  a vague idea th a t  p r i c e  reduc­
t io n s  and output in c re a se s  improve the  p u b l ic  w e l l-b e in g .
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Cheysson 's c o n tr ib u t io n s  to  economic a n a ly s i s  were no t w ith o u t f law s.
In  h is  development o f  micro-economic models he spen t v e ry  l i t t l e  time ex­
p la in in g  the  t h e o r e t i c a l  bases  fo r  the  r e l a t i o n s h ip s  he used . Perhaps 
something was l o s t  in  th e  t r a n s i t i o n  o f h i s  id eas  from o r a l  p re s e n ta t io n  
to  w r i t t e n  e x p o s i t io n .  More l i k e l y ,  however, t h i s  drawback stems from h is  
a lm ost complete r e l i a n c e  on o b se rv a t io n .  In c o n s t ru c t in g  economic models, 
Cheysson worked w i th in  th e  con fin es  of economic theo ry  b u t  r e l i e d  upon 
e m p ir ic a l  r e s e a rc h  to  e s t a b l i s h  the  economic r e l a t i o n s h i p s  which he expressed  
by geom etric  cu rv es . He did  no t always a ttem p t to  e x p la in  why c e r t a in  r e ­
l a t i o n s h ip s  assumed th e  forms they  d id ,  b u t  accep ted  them as  d e s c r ip t io n s  
of r e a l i t y .  This p r a c t i c e  p la c e s  an unusually  heavy burden on Cheysson 's 
r e a d e r s ,  who must o c c a s io n a l ly  " f i l l  in "  c e r t a in  gaps in  th e  t h e o r e t i c a l  
arguments which co n fro n t them. Severa l models p resen ted  in  Chapter V r e ­
p re s e n t  cases  in  p o in t .  This shortcoming may have c re a te d  a tendency on 
th e  p a r t  o f Cheysson's more c r i t i c a l  re a d e rs  to  d ism iss  h i s  economic models 
ou t of hand, e i t h e r  a s  t e c h n ic a l ly  vague or incom plete . I t  i s  a conclusion  
o f t h i s  s tudy , however, t h a t  c e r t a i n  lacunae in  Cheysson 's a n a ly s i s  were 
the  r e s u l t  of m ethodolog ical p e c u l i a r i t i e s  r a th e r  than lack  of competence 
on Cheysson 's p a r t .
O v e ra l l ,  Cheysson 's performance in  "La S t a t i s t i q u e  geom etrique" r e ­
p re s e n ts  an im portan t chap ter  in  th e  h i s to r y  of n e o - c l a s s i c a l  economics, 
r a t h e r  than i t s  c u r re n t  s t a tu s  as  a mere fo o tn o te --an d  t h a t  only r a r e l y .
Many o f the  q u e s t io n s  which Cheysson in v e s t ig a te d  in  th e  n in e te e n th  cen tu ry  
have had a way of not in f re q u e n t ly  cropping up aga in  in  the  economic l i t ­
e r a tu r e  o f the  tw e n tie th  cen tu ry .
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Cheysson and Economic P o l ic y
This study  has no t made a p o in t  o f  rev iew ing  or an a lyz ing  p o l ic y  p re ­
s c r i p t i o n s .  N e v e r th e le ss ,  h i s to r i a n s  of economic thought o f te n  regard  
th e  l in k  between an eco nom is t 's  t h e o r e t i c a l  perform ance and h i s  p o l ic y  
p ro p o sa ls  im p o rtan t .  Where Cheysson i s  concerned, th e re  appears to  be no 
s i g n i f i c a n t  l in k  between the  two, and the  lack  o f o r i g i n a l i t y  in  Cheysson 's 
p o l ic y  p ro p o sa ls  coupled w ith  econom ists ' p reo ccu p a tio n  w ith  such th in g s  
accoun ts  in  no sm all measure fo r  th e  c u rio u s  n e g le c t  o f  h i s  a n a l y t i c a l  
accomplishm ents. Cheysson d id  n o t  e n l i s t  h i s  t h e o r e t i c a l  f in d in g s  on th e  
n a tu re  and o p e ra t io n  of the  firm  in  fo rm u la ting  p o l ic y  p rop osa ls  fo r  so c ie ­
ty  because he m ain tained  the  sep a ra ten ess  o f "ap p lied  economics" v s .  "pure 
economics". By " p o l ic y ,"  economists u s u a l ly  mean "p u b lic  p o l i c y , "  whereas 
Cheysson 's a n a l y t i c a l  achievements were d i r e c t l y  r e l a t e d  to  the  form ula­
t io n  of s u c c e s s fu l  "bu s iness  po licy"  from the  s ta n d p o in t  of the  f i rm .
Cheysson 's u t te r a n c e s  on p u b lic  p o l ic y  were b a s i c a l l y  c o n se rv a t iv e ,  
and s t im u la te d  more by moral c o n s id e ra t io n s  than  economic ones. His sug­
g e s t io n s  fo r  s o c ia l  reform  a l l  had economic im p l ic a t io n s ,  however. Fo l­
lowing LePlay, Cheysson a s s e r te d  th a t  the  b a s i s  o f economic p ro g ress  i s  
th e  a t ta in m e n t  of " s o c i a l  p e ac e ,"  which im p lies  c lo se  coopera tion  between 
th e  in d iv id u a ls  of the  fam ily  and between the  economic f a c to r s  o f produc­
t i o n .  A l l  o f Cheysson 's p o l ic y  p ro posa ls  aimed a t  s t re n g th e n in g  s o c ia l  
c o o p e ra t io n .  Any p o l ic y  which improved co o p era t io n  between the  b a s ic  
s o c ia l  and economic u n i t s  in  so c ie ty  was favorab ly ' r e c e iv e d .  Some s p e c i f i c  
p ro p o sa ls ,  such as the f i g h t  fo r te s tam en ta ry  freedom, o r ig in a te d  w ith  Le­
P lay ;  o th e rs  w ith  L eP la y 's  fo l lo w ers .  But in  ach iev ing  s o c ia l  and economic 
re fo rm s, Cheysson r e l i e d  p r im a r i ly  on p r iv a t e  i n i t i a t i v e .  For i t s  p a r t ,
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the  du ty  of the s t a t e  was sim ply to  encourage the  reform  movement, su b s i ­
d iz e  v a r io u s  coop era tive  s o c i e t i e s ,  and g ive  good example in  i t s  r e l a t i o n ­
sh ip  w ith  government employees.
Cheysson 's a n a ly s is  of r a i l r o a d  c o s t in g  and p r ic in g  has been favo ra ­
b ly  compared to  s im ila r  s tu d ie s  performed by Dupuit, by Wilhem Launhardt, 
and by Clement C o l s o n .^  But u n l ik e  them, Cheysson d id  no t o f f e r  sp e c i ­
f i c  p o l ic y  fo rm ula tions  based on h i s  t h e o r e t i c a l  i n v e s t ig a t io n s .  Dupuit 
based s e v e ra l  p o l ic y  p ro p o sa ls  on h is  t h e o r e t i c a l  f in d in g s ,  as  d id Colson. 
Launhardt favored m a rg in a l-c o s t  p r i c in g  and d i f f e r e n t i a l  f r e ig h t  r a t e s  and 
opposed p r iv a te  ownership of r a i l r o a d s .  In  a l l  t h i s ,  Cheysson o f f e r s  no 
p a r a l l e l ,  y e t  h is  a n a l y t i c a l  c o n t r ib u t io n s  a r e  capable  of s tand ing  on t h e i r  
own m e r i t s .  His r e lu c ta n c e  to  a c c e p t  a_ p r i o r i  ex p lan a tio n s  of human behav­
io r  undoubtedly fed h is  d i s t r u s t  o f p o l i c i e s  to  improve economic w e lfa re  
based on such e x p la n a t io n s ,  so th e  dichotomy between pure theory  and ap­
p l ie d  theo ry  remained very  r e a l  to  Cheysson.
Cheysson and th e  Polemics of h i s  Period
I t  was po in ted  out in  Chapter I  t h a t  Cheysson took an a c t iv e  p a r t  in  
d is c u s s io n  of th e  s o c ia l  and p o l i t i c a l  i s s u e s  of h i s  day. His polem ical 
w r i t in g s  a re  no t w ith o u t i n t e r e s t ,  s in c e  they p rov ide  a d d i t io n a l  i n s ig h t s  
in to  th e  t o t a l i t y  of h i s  th o u g h t.
One problem which consumed much o f  Cheysson's a t t e n t i o n  was the  pop­
u la t i o n  q u e s t io n .  Throughout th e  n in e te e n th  cen tu ry ,  France experienced 
a d e c l in in g  p o p u la t io n ,  and in  th e  l a t t e r  p a r t  of the century  she was in
lOsee E. M. F e l s ,  "Wilhem L au n h a rd t ,"  I n t e r n a t io n a l  Encyclopedia of 
th e  S o c ia l  Sc iences , ed. D. L. S i l l s ,  IX (1968), p .  49.
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the  th ro e s  of d e p o p u la t io n is t  f e a r s .  Although France had su f fe re d  war 
c a s u a l t i e s  and even t e r r i t o r i a l  lo s s e s ,  f i r s t  in  th e  Napoleonic Wars and 
l a t e r  in  th e  F ran co -P ru ss ian  C o n f l ic t ,  th e  major f a c to r  in  i t s  d e c l in in g  
p o p u la t io n  was diagnosed  as  an abnorm ally  low b i r t h  r a t e .  From 1821 to  
1881, the  number o f  l i v e  b i r t h s  in  France f e l l  from 57 pe r  1000 in h a b i­
t a n ts  to  26. In  1885, France had th e  low est b i r t h  r a t e  in  a l l  o f  Europe.
Cheysson c a l le d  th e  p opu la tion  problem " le  p £ r i l  n a t i o n a l , "  and c i t e d  
the  French laws o f  in h e r i ta n c e  a s  a major cause o f th e  d e c l in in g  b i r t h  
r a t e .  He argued t h a t  the  e x is t in g  laws forced  an equal d i v i s io n  o f  w ealth  
among a l l  h e i r s ,  in  many cases b reak ing  up an e s t a t e .  This in  tu rn ,  served 
to  l i m i t  th e  number o f c h i ld re n  fa m i l ie s  would v o l u n t a r i l y  choose to  p ro ­
duce. But in  th e  reco very  of tes tam en ta ry  freedom Cheysson saw more than 
advantages fo r  p o p u la t io n  growth. Under forced d iv i s io n ,  in d u s t ry  remained
extrem ely  u n s ta b le  and condemned to  p e rp e tu a l  l iq u i d a t i o n ,  so t h a t  a g r e a t
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deal of in v e s te d  c a p i t a l  was o f te n  s t e r i l i z e d .
F ra n c e 's  p o p u la t io n  problem was a kind of M althusian  s p e c t r e  in  r e ­
v e rs e .  In  f a c t ,  Cheysson a t ta c k e d  M althusiansiam  in  s e v e ra l  minor a r t i ­
c les  and p o p u la t io n  s tu d ie s .  According to  Cheysson, th e  M althusian  p re ­
s c r ip t io n  of "moral r e s t r a i n t "  was o f no use in  checking p o p u la t io n  growth,
s ince  i t  i s  p r a c t ic e d  "n o t  by th e  poorer c la s s e s ,  who a re  ve ry  p r o l i f i c ,
12bu t by th e  w e l l - to -d o  c la s s e s  who a r e  s y s te m a t ic a l ly  s t e r i l e . "  The 
r e s u l t  i s  t h a t  p o p u la t io n  goes unchecked and the  com position o f the  popula­
t io n  i s  a l t e r e d  in  favo r o f " i n f e r i o r "  types . He a l s o  c r i t i c i z e d  M althusian
H f in i le  Cheysson, "O bservations sur l* In f lu e n ce  des L ois su c c e sso ra le s  
e t  Expansion de la  Race, communication a la  S o c ie te  d'Economie S o c ia le ,  
seance du 10 J u ln  1903," La Reforme S o c ia le , 5 th  S e r . ,  VI (Dec. 16, 1903), 
p. 889.
•^Emile Cheysson, "Le Mouvement de la  Popu la tio n  en France  e t  a l 'E t -  
r a n g e r ,"  La Reforme S o c ia le , VI (Ju ly  1, 1883), pp. 64-65.
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p o p u la t io n  theo ry  fo r  a b s t r a c t in g  from m an's m oral and p ro d u c tiv e  fa c u l-
13t i e s ,  and fo r  n e g le c t in g  the e f f e c t s  of e m ig ra tio n  on p o p u la t io n .
Cheysson analyzed th e  cause ,o f  French s t e r i l i t y  as  economic and m oral. 
He assumed th a t  p a re n ts  r a t i o n a l l y  c a lc u la te  th e  b e n e f i t s  and the  s a c r i ­
f i c e s  of having c h i ld r e n ,  and how many, and b a se  t h e i r  d e c is io n s  on such 
c a l c u l a t i o n s .  A ccord ing ly , th e  in h e r i ta n c e  law s, as  w e ll  as c e r t a i n  ta x e s ,  
tended to  d i s t o r t  th e  " c o s t"  f ig u re  in  such c a l c u l a t i o n s .  The s t a t e  could 
th e r e f o re  induce f a m i l ie s  to have more c h i ld r e n  by g ra n t in g  tes tam en ta ry  
l i b e r t y ,  r e p e a l in g  c e r t a i n  tax e s ,  and g r a n t in g  ta x  re d u c t io n s  to  la rg e  
f a m i l i e s . ^  On moral grounds, Cheysson f e l t  t h a t  p a re n ts  had to  be made 
aware of t h e i r  s o c ia l  r e s p o n s i b i l i t i e s .  He no ted  t h a t ,  w i th in  l i m i t s ,  a 
coun try  can choose between human c a p i t a l  and o th e r  forms, and t h a t  to  sac­
r i f i c e  the  f u tu r e  ( i . e . ,  r e s t r i c t  popu la tion )  in  o rder  to  in c re a s e  p re s e n t  
c a p i t a l  i s  bo th  insane  and r u i n o u s . ^
Cheysson a l s o  engaged in  polemics a g a i n s t  so c ia l is m  and a g a in s t  labo r  
u n io n s . Few could doubt Cheysson's zea l fo r  la b o r  reform s and h i s  concern
fo r  the  w e ll-b e in g  o f th e  worker, bu t  he viewed s t r i k e s  as  d e s t r u c t iv e  o f
16economic p ro g ress  and labo r  unions as in a p p r o p r ia te  to  modern in d u s t ry .
•^Emile Cheysson, "Discussion gen ^ra le  su r  l e s  Causes de D ecrois- 
sement de la^ P op u la tion  en F rance ,"  S o c ie ty  i n t e r n a t i o n a l e  des Etudes 
p r a t iq u e s  d'Economie S o c ia le ,  B u l l e t in s , V (Ja n .  28, 1877) pp. 495-496.
^C hey sson , La R&Eorme S o c ia le , VI (1883), pp. 61 f f .
l^Emile Cheysson, "La Question de l a  P o p u la tio n  en F ra n ce ,"  Revue 
p o l i t i q u e  e t  p a r l i a m e n ta i r e , X, No. 28 (O ctober, 1896), p . 25.
■^Emile^Cheysson, "Les Ouvriers e t  la  R^forme," S o c ie te  in te r n a ­
t i o n a l  des Etudes p ra t iq u e s  d'Economie S o c ia le ,  B u l l e t i n s , V (March 25, 
1877), p . 626.
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He c r i t i c i z e d  Marxian d o c tr in e s  on two grounds: " F i r s t ,  they  f l a t t e r
the  a p p e t i t e s ,  g ive  ven t to  l u s t s ,  and a re  taken  to  h e a r t  more r e a d i ly  
than the  a u s te r e  p re d ic a t io n s  of du ty  and sa v in g s .  Second . . , , they 
assume a s c i e n t i f i c  a sp ec t  which im presses g u l l i b l e  i n d i v i d u a l s . " ^
Cheysson found Marxian e x p le t iv e s  on the  m isery  of the  worker in  c o n tra ­
d ic t io n  to  economic f a c t s .  In a somewhat la b o r io u s  appea l to  h i s to r y  and
s t a t i s t i c s ,  he argued th a t  l a b o r 's  share  o f  t o t a l  o u tp u t,  in  r e a l  terms,
18
had c o n s ta n t ly  inc reased  throughout th e  n in e te e n th  cen tu ry .
These w r i t in g s  added l i t t l e  to  th e  a n a l y t i c a l  c o n tr ib u t io n s  which formed 
th e  major i n t e r e s t  of th i s  d i s s e r t a t i o n ,  b u t  they  do t e s t i f y  to  Cheysson's 
a b i l i t y  to  m arshal f a c t s  in  the  s e rv ic e  o f economic arguments, and th i s  
a b i l i t y  should be given co n s id e rab le  w eigh t in  an o v e ra l l  assessm ent of 
Cheysson 's id e a s .
Cheysson 's In fluence  on th e  P ro g re ss  o f Economic A nalysis
Cheysson's im portant c o n tr ib u t io n s  were n o t  e n t i r e l y  overlooked during 
h i s  l i f e t i m e .  W alras, Launhardt, P a n ta le o n i  and Colson were a l l  f a m il ia r  
w ith  h i s  a n a ly t i c  performance. But Cheysson never rece ived  re c o g n i t io n  of 
a l a s t i n g  n a tu re .  His contem poraries r e f e r r e d  only  to  s p e c i f i c  p a r t s  of 
h i s  a n a ly s i s ,  w ithout ev a lu a tin g  h i s  e n t i r e  program. Or they  lauded h i s
■^Emile Cheysson, "D iscussion  su r  la  P re c is  des F a i t s  exposes par 
M. Karl Marx dans l 'Ouvrage ayant pour t i t r e :  Le C a p i t a l , "  Societd* i n t e r ­
n a t i o n a l  des Etudes p ra t iq u e s  d'Economie S o c ia le ,  B u l l e t i n s , V (March 12, 
1876), pp. 222-223.
■^Cheysson, "The Income C r i s i s  and the  Age o f L abor,"  in  "S e lec ted  
W ri t in g s ,"  pp. 237-288.
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"ex cep tio n a l  competence," bu t  in  a vague manner which did not r e v e a l  th e
19t ru e  n a tu re  of h i s  c o n t r ib u t io n s .
One contemporary of Cheysson, Henri St-Marc, o ffe red  a d i s t i n c t i o n
between n in e te e n th -c e n tu ry  French economists occupied with q u e s t io n s  of
f inance  and s t a t i s t i c s  and those devoted to  p o l i t i c a l  economy. St-Marc
placed Cheysson among th e  former (a lthough we have seen th a t  he had a fo o t
in  bo th  camps), and added t h a t  in  t h i s  re g a rd ,  " . . .  [ h i s ]  works a re
u n iv e r s a l ly  u t i l i z e d  and admired, perhaps more so in  Germany than  e ls e -  
20w here."  Yet one f a i l s  to  d isco v er  any l a s t i n g  in f lu en ce  of Cheysson 's
a n a l y t i c a l  c o n tr ib u t io n s  on German economic though t, and only Launhardt saw
f i t  to  p r a i s e  Cheysson 's a n a ly t i c  achievem ents.
In la rg e  measure, Cheysson was a v ic t im  of h i s  own m ethodological
co n v ic tio n s  and th e  i n t e l l e c t u a l  environment of n in e tee n th  cen tu ry  F rance .
His a n a l y t i c a l  c o n tr ib u t io n s  were no t l i k e l y  to  re c e iv e  much a t t e n t i o n  by
the  economic orthodoxy in  F rance . Outside o f France, those who thought
Cheysson's work im portan t ( e . g . ,  Launhardt, P an ta leon i)  were members of
the  m athem atical school which he ld  up Walras a s  i t s  le a d e r .  I r o n i c a l l y ,
se v e ra l  members o f  t h i s  group, inc lud ing  W alras, f e l t  th a t  Cheysson had
much to  c o n tr ib u te  to  the  s c i e n t i f i c  advancement of economics, and would
21have welcomed him a s  a member. Cheysson's s tubborn r e f u s a l  to  j o i n  them 
did not endear him to  W alras. And the  t h e o r e t i c a l  s ta g n a t io n  which marked
19e . g . ,  Cossa, j0£ . c i t . , p . 390; Colson, l o c . c i t . , pp. 167-168. 
^ S t -M a rc ,  jys. c i t . , p. 119.
^ C f . ,  l e t t e r  from Wilhem Launhardt to  Leon Walras, February  19,
1887, in  Correspondence, I I ,  p .  193; and l e t t e r  from Maffeo P a n ta le o n i  
to  L^on W alras, J u ly  18, 1890, in  Correspondence, I I ,  p . 417.
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French economics no t only denied Cheysson a ready aud ience  in  F rance , b u t  
undoubtedly s t i f l e d  fu r th e r  s i g n i f i c a n t  achievements in  pure  economics 
on h i s  p a r t .  Meanwhile, the  Lausanne School c a r r ie d  th e  day, and peak p e r ­
formances were turned in  by such tw e n tie th -c e n tu ry  w r i t e r s  a s  P a re to  and 
F i s h e r .  Somehow, Cheysson1s c o n tr ib u t io n s  were l o s t  s i g h t  o f  in  th e  on­
s la u g h t .
R ecognition  o f Cheysson 's work by w r i t e r s  of t h i s  cen tu ry  has been 
extrem ely  r a r e .  S taeh le  and Schumpeter were moved to  c r e d i t  Cheysson w ith  
an a n t i c i p a t i o n  of econom etric m odel-bu ild ing , and Schumpeter f u r th e r  c re ­
d i te d  Cheysson w ith o r i g in a l  c o n tr ib u t io n s  to  the th eo ry  o f  wages, t r a n s ­
p o r t a t i o n ,  s p a t i a l  economics, and p roduct v a r i a t i o n .  But modern t r e a t ­
ments o f Cheysson 's economics, in c lu d in g  Schum peter 's , have been extreme­
ly  s u p e r f i c i a l .  I t  i s  hoped t h a t  t h i s  d i s s e r t a t i o n  has helped  to  t i p  the 
s c a le s  in  th e  o p p o s i te  d i r e c t i o n .
R egard less  of Cheysson 's f u tu r e  p lace  in  the  h i s t o r y  o f economic ana­
l y s i s ,  th e r e  i s  m e r i t  in  s tudying  p a s t  c o n tr ib u t io n s  p r e c i s e ly  because the  
past i s  s t i l l  w ith  u s .  Economic problems may change through tim e, a s  may 
s o lu t io n s  to  economic problem s. But a n a ly t i c a l  methods of th e  p a s t  con­
t in u e  to  p ro v id e  in s ig h t s  in to  so lu t io n s  to  p re se n t  and f u tu r e  problem s. 
Since economics i s  no t the  r e s u l t  o f  a s t r a i g h t - l i n e  p ro g re s s io n  of know­
ledge  from p r im i t iv e  times to  th e  p r e s e n t ,  " lo s t "  c o n t r ib u t io n s  or those  
he ld  in  abeyance fo r  long p e r io d s  o f  time re p re se n t  d e to u rs  in  th e  pa th  
of economic th eo ry .  H opefully , in v e s t ig a t io n s  of th e se  d e to u rs  w i l l  p ro ­
v id e  econom ists w ith  a p e rs p e c t iv e  fo r  avoid ing  f u tu r e  d ig r e s s io n s .  P re­
c i s e l y  because  of t h i s ,  econom ists can s t i l l  le a rn  from t h e i r  e a r l i e r  
c o u n te r p a r t s ,  in c lu d in g  Emile Gheysson.
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Macmillan & C o ., 1926); Encyclopedia of the  S o c ia l  S c ien c es , ed. E. R. A. 
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C o l l i e r  & Macmillan, 1968); and Correspondence of Ldon WaIras and R e la ted  
P a p e rs , ed. W. J a f f ^  (Amsterdam: North-Holland P u b l ish in g  Co., 1965).
JULES DU MESNIL-MARIGNY (1810-1885), a French econom ist, former s tu d e n t  a t  the  
^ co le  Poly techn ique , and member o f the Societe ' d'Economie P o l i t iq u e ,  was 
the  a u th o r  o f  s e v e ra l  books, in c lu d in g :  iconomie p o l i t i q u e  devenue Science
e x ac te  (1859); Les l i b r e s  E chang is tes  e t  l e s  P r o t e c t io n n i s t e s  C o n c i l i e s , 
ou S o lu t io n  complete des p r in c ip a le s  Questions dconomiques (1860); and 
Catechisme de l '^conom ie p o l i t i q u e  bas^e sur des P r in c ip e s  r a t io n n e l s  
(1863). Himself a m athem atic ian , du Mesnil-Marigny had b e fr ien d ed  the  
younger Walras and had encouraged h i s  i n t e r e s t  in  m athem atical economics.
MATHIEU WQLKOFF (1802-1874), was born in  Russia and remained th e re  a s  p ro fe s so r
of p o l i t i c a l  economy a t  the  S t .  P e te rsbu rg  School o f C iv i l  E ngineering  un-
/  /  \ 4t i l  1853, when he moved to  P a r i s .  He was a member o f  the  S o c ie te  d ’Economie 
P o l i t iq u e  and f r e q u e n t ly  c o n tr ib u te d  a r t i c l e s  to  th e  Jo u rn a l  des ^conom istes . 
He i s  noted e s p e c ia l ly  a s  a d i s c ip l e  o f von Thiinen, having t r a n s la te d  the  
f i r s t  p a r t  o f Thiinen1 s I s o l i e r t e  S ta a t  in to  French in  1857.
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G. FAUVEAU (? ? ? ? -? ? ) ,  former s tu d e n t  of the $co le  P o ly techn ique , c o n tr ib u te d  
a number o f a r t i c l e s  to  the  Jo u rn a l  des ]5conomistes in  which he a p p lied  
m athem atical reason ing  to  economic q u es t io n s  on th e  theory  of v a lu e ,  tax ­
a t i o n ,  and money. Fauveau authored  one book e n t i t l e d ,  C o n sid e ra tio n s  math^- 
m atiques sur la  The'orie de l 'Im p o t  [ P a r i s :  G a u th ie r s - V i l la r s ,  1864], in  
which he in troduced  th e  c a lcu lu s  of v a r i a t i o n s  in to  economics fo r  the  f i r s t  
t im e. In  1867 he pu b lished  an a r t i c l e  in  J o u rn a l  des ifconomistes en­
t i t l e d ,  "C onsid e ra tion s  math^inatiques su r  la  Th^orie  de la  V a leu r ,"  in  
which he d iscu ssed  and extended C ourno t 's  work, ex tend ing  h i s  theo ry  of 
monopoly to  the  case where th e  product to  be so ld  d e t e r io r a t e s  over tim e.
He a ls o  d iscussed  C o urno t 's  duopoly theory  from th e  s ta n d p o in t  o f v a r io u s  
a s p e c ts  of im perfec t  com pe ti t ion .
J .  DE LA GOURNERIE (? ? ? ? -? ? ) ,  i s  mentioned by D. P. L ock lin  in  h i s  survey of
the  l i t e r a t u r e  on ra i lw a y  r a t e  theory  [Q u a r te r ly  Jo u rn a l  o f  Economics, XLVII 
(February , 1933), p . 181], fo r  h is  Etudes e'conomiques sur 1*E x p lo i ta t io n  
des Chemins de F e r , and in  P a n ta le o n i 's  Pure Economics fo r  the  same work. 
Beyond th a t ,  i t  i s  d i f f i c u l t  to  id e n t i f y  de la  G ournerie  owing to  h i s  to ­
t a l  absence from s tand ard  re fe re n c e  works. He was p robably  an a d m in is t ra ­
to r  r a th e r  than  an econom ist. Cheysson 's a n a ly s i s  o f p r o f i t  maximiza­
t io n  under monopoly co n d it io n s  ( th e  r a i l r o a d  case) resembled de la  Gour­
n e r i e '  s to  some e x te n t .
WILLIAM WHEWELL (1794-1866), was p r im a r i ly  a p h i lo so p h er  and a m athem atician, 
and pub lished  h i s  major works in  these  f i e l d s .  But he was a l s o  one of a 
small group o f B r i t i s h  a u th o rs  who made c o n tr ib u t io n s  to  th e  e a r ly  develop­
ment o f m athem atical economics. Moreover, acco rd ing  to  R. D. T heocharis ,
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"he was more than a t r a n s l a to r  o f e x is t in g  d o c tr in e  in to  m athem atical 
language . . . h is  f i r s t  approxim ation  to  a so lu t io n  o f the  problem of the  
dynamic s t a b i l i t y  of eq u il ib riu m "  was " r e a l ly  no tew orthy ."  Whewell spent 
h i s  e n t i r e  academic c a ree r  a t  T r in i t y  C o llege, Cambridge, and was appointed 
Master of t h a t  c o lle g e  in  1841. His c o n tr ib u t io n s  to  m athem atical econo­
mics a r e  contained  in  volumes 3, 4 ,  and 9 of the  Cambridge P h ilo so p h ica l  
S o c ie ty 's  T ra n sa c t io n s .
JOHN TOZER (1806-1877), was a lawyer by t r a in in g  and p ro fe s s io n .  In 1839 he 
became a Cambridge fe l lo w  and he c o n tr ib u te d  much to  the  T ransac tion s  of 
the Cambridge P h i lo so p h ica l  S o c ie ty  throughout h is  l i f e .  Two of the  a r ­
t i c l e s  he co n tr ib u ted  a re  of i n t e r e s t  fo r  economics and bo th  have been 
l i s t e d  in  Jevons1 b ib l io g rap h y  of mathematico-economic w r i t in g s :  "Math­
em atica l  In v e s t ig a t io n s  of the  E f fe c t  of Machinery on th e  Wealth of a 
Community in  which i t  i s  Employed, and on the  Fund fo r  the  Payment o f Wages" 
(1838); and "On the E f fe c t  of the  Non-Residence of L and lo rds, e t c . ,  on 
the  Wealth of a Community11 (1840) . Both a r t i c l e s  appeared in  the  Transac­
t i o n s , volumes 6  and 7.
HENRY D. MACLEOD (1821-1902), was of S c o t t i s h  o r ig in ;  he g raduated  in  1843 from 
T r in i ty  C ollege, Cambridge, w ith  honors in  m athem atics. He l a t e r  became 
a bank d i r e c to r  and wrote s e v e ra l  noteworthy books on the  theory  of c r e d i t  
and banking. His Elements o f P o l i t i c a l  Economy appeared in  1856 and h is  
H is to ry  of Economics in  1896. Macleod was a lawyer by t r a in in g  and a s e l f -  
made economist. According to  L. H. Haney, "Macleod1s one g r e a t  idea i s  
t h a t  economics should be made a sc ien c e  of exchanges and d e a l  e x c lu s iv e ly  
in  exchange v a lu e ."  He i s  repu ted  to  have in fluenced  the  French economist,
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C h ev a lie r ,  and the  I t a l i a n ,  P a n ta le o n i ,  a s  w e ll  as  Jevons and perhaps, 
W alras. Hayek says o f Macleod t h a t  h i s  d isc u ss io n  o f th e  theory  of va lue  
" . . .  had glimmerings o f  id ea s  which were l a t e r  developed by the  m arginal 
u t i l i t y  and the  m athem atica l sc h o o l ."
KARL H. RAU (1792-1870), was born  and educated a t  Erlangen and became p ro fe sso r  
of p o l i t i c a l  economy a t  the  U n iv e rs i ty  of t h a t  c i t y  in  1816. In  1822 he 
was c a l le d  to  the  c h a i r  o f economics a t  the  U n iv e rs i ty  o f H eidelberg . He 
l a t e r  enjoyed a c a re e r  a s  s ta tesm an as  w e l l .  According to  Haney, Rau does 
no t m e r i t  a t t e n t i o n  so much fo r  o r i g in a l  c o n tr ib u t io n s  to  theory  as  fo r  
e f f e c t i v e  e x p o s i t io n .  His Lehrbuch der P o l i t i s c h e n  Oekonomie (1826) was 
tremendously su c c e s s fu l  bo th  a t  home and abroad , perhaps in  p a r t  because 
i t  was adapted to  th e  needs o f  the  sta tesm an and f i n a n c ie r .
LUJO BRENTANO (1844-1931), was born in  F ra n k fu r t  in to  a t a l e n te d  fam ily  of p o e ts ,  
w r i t e r s ,  and p h i lo s o p h e rs .  Brentano h im se lf  rece iv ed  a law degree from the 
U n iv e rs i ty  of H eidelberg  and l a t e r ,  a degree in  economics, having w r i t te n  
h i s  t h e s i s  on von Thiinen1 s th eo ry  o f d i s t r i b u t i o n .  E a r ly  in  h is  c a ree r  as 
an economist, Brentano served  under E rn s t  Engel in  the  P ru ss ian  S t a t i s t i ­
c a l  O ff ice .  L a te r  he tau g h t  a t  a number o f German u n i v e r s i t i e s ,  inc lud ing  
B e r l in ,  B reslau , S tra sb o u rg ,  Vienna, L e ipzig  and Munich. The two major 
problems with which Brentano was concerned in  h is  w r i t in g s  were the  improve­
ment of the w ag e-ea rn e r1s l o t  and the  p re s e rv a t io n  of harmony between cap­
i t a l  and la b o r .  H e rb er t  Kisch has noted t h a t  "Brentano was n e i th e r  an o r i ­
g in a l  t h e o r i s t  nor an economic h i s t o r i a n  whose b a s ic  r e s e a rc h  opened new 
v i s t a s  o f the p a s t . "  Yet he was i n f l u e n t i a l  as  a s o c ia l  s c i e n t i s t  l a rg e ly  
because o f h is  t a l e n t s  o f  e x p o s i t io n  and p o p u la r iz a t io n .
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WILHEM LAUNHARDT (1832-1918), a German en g ineer ,  has only  r e c e n t ly  begun to  
r e c e iv e  the re c o g n i t io n  due him a s  an o r ig in a l  th in k e r  and mathem atical 
econom ist. N e ithe r  P a lg ra v e 1s D ic tio n a ry  nor th e  Encyclopedia o f S oc ia l  
Sciences mentions h i s  name, a lthough  the  new I n t e r n a t io n a l  Encyclopedia of 
the  S oc ia l  Sciences in  some manner o f f s e t s  the  n e g le c t  of i t s  p red e ce sso rs ,  
Launhardt spent most o f  h i s  l i f e  in  Hanover, where he taugh t highway, r a i l ­
road and b ridge  c o n s t r u c t io n  a t  th e  T echnological School of Hanover. He 
made im portant c o n t r ib u t io n s  to  w e lfa re  economics, to  p r ic in g  p o l ic ie s  fo r  
p u b l ic  u t i l i t i e s ,  t o  i n d u s t r i a l - l o c a t i o n  and m arke t-a rea  a n a ly s i s ,  and to  
t r a n s p o r ta t io n -e n g in e e r in g  economics. In a d d i t io n ,  h i s  Mathematische 
Begrundung der V o lk s w ir t s c h a f t s 1ehre  (1885) gave the  A u s tr ian  theory  o f  
s u b je c t iv e  va lue  a m athem atica l fo rm u la tio n , in  t h i s  resem bling Walras.
By v i r tu e  of h is  p r o f e s s io n a l  t r a in in g  and h i s  c o n tr ib u t io n s  to economics, 
Launhardt had much in  common w ith  Cheysson.
GEROLAMO B0CCARD0 (1829-1904), was appoin ted  p ro fe s so r  of economics a t  the Uni­
v e r s i t y  of Genoa in  1860. He l a t e r  became a sta tesm an and exerc ised  a 
s tro n g  in fluence  upon th e  s o c ia l  p o l ic y  of I t a l y .  On the  whole, Boccardo 
belongs to  the E ng lish  C la s s i c a l  School; Schumpeter c a l l s  h i s  T ra t to  
te o r ic o -p ra c t ic o  d i  economia p o l i t i c a  (1853) "an o ther  M il l ia n  t r e a t i s e , "  
and " th e  answer to  the  s t u d e n t ' s  p rayer b e fo re  exams." Boccardo succeeded 
Francesco F erra ra  as  e d i t o r  of the  B ib l io te c a  d e l l ' Economists. D esp ite  
th e  mixed in f lu e n ce s  o f  the  c l a s s i c a l  schoo l, the  H i s to r i c a l  School, and 
o f  H erbert Spencer in  Boccardo1s thought, he n e v e r th e le s s  ap p rec ia ted  the  
new p rogress  achieved in  the  a p p l i c a t io n  o f m athematics to economics, and 
announced h is  i n t e n t io n  to  in c lu d e  in  th e  B ib l io te c a  such works as  those  
o f  Cournot and Whewell. P robably  of p a r t i c u l a r  i n t e r e s t  to  Cheysson was
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an a r t i c l e  by Boccardo e n t i t l e d  "Lavori p u b b l ic i ,"  in  th e  D iz io n a r io  d e l l 1 
Economia p o l i t i c a  e d e l  commercio (1857) , [Vol. I I ,  pp. 652-659], in  
which, acco rd in g  to  Je v o n s ," th e  au tho r  t r e a t s  e x c e l l e n t ly  o f the  u t i l i t y ,  
p r o f i t ,  c o s t ,  e t c . ,  o f  p u b l ic  works" and in v e s t ig a te s  m athem atica lly  the 
r e l a t i o n s  o f prime c o s t s ,  i n t e r e s t ,  maintenance c o s ts  and r e t u r n .
ALBERTO ERRERA (1842-1894), born  in  Venice of Spanish o r ig in ,  was an economic 
h i s t o r i a n  and s t a t i s t i c i a n  who paid  fo r  h is  o p p o sit io n  to  A u s tr ia n  r u l e  by 
spending th r e e  y e a rs  in  p r i s o n .  E rre ra  was p ro fe s so r  o f economics succes­
s iv e ly  a t  V enice, M ilan, and Naples. He i s  l i s t e d  in  Jevons ' b ib l io g ra p h y  
of mathematico-economic w r i t in g s  fo r  h i s  review of W alras1 E lem ents , 
which c o n ta in s  a summary of W alras' th eo ry  of exchange. A pparen tly , how­
ever, th e re  a r e  no o th e r  w r i t in g s  to  d i s t in g u is h  him as  an econom ist.
ANDREA ZAMBELLI ( ? ? ? ? - ? ? ) ,  l i k e  E r re ra ,  i s  recognized here  fo r  a rev iew  o f  Wal­
r a s '  theory  o f  exchange, e q u a lly  u n o r ig in a l ,  which assumed the  form of a 
(published) l e t t e r  d i r e c te d  to  P ro fe sso r  E r re ra .  Very l i t t l e  i s  known of 
Z am b e ll i 's  background and c a re e r ,  excep t th a t  he was a p ro fe s s o r  of geometry 
a t  the  T echn ica l  I n s t i t u t e  of Venice.
ARTHUR T. HADLEY (1856-1930), d i s t in g u is h e d  American educa to r  and s o c ia l  s c ie n ­
t i s t ,  P re s id e n t  o f Yale U n iv e rs i ty ,  a s s o c ia te  e d i to r  o f  the  R a ilro ad  G azette  
(1887-89), and f re q u e n t  c o n tr ib u to r  to  the  Yale Review, i s  b e s t  remembered 
fo r  h is  R a il ro ad  T r a n s p o r ta t io n . I t s  H isto ry  and i t s  Laws (1885) , in  which 
he p resen ted  the  theo ry  o f  ra ilw ay  r a t e s  in  m athem atical form. Before a s ­
suming the p o s i t io n  o f  P re s id e n t  o f the  U n iv e rs i ty ,  Hadley was p ro fe s so r  
of p o l i t i c a l  economy a t  Y ale, from 1883-1899. He a ls o  au thored  a gen e ra l  
t r e a t i s e  in  economics in  1896.
APPENDIX I I I
MATHEMATICAL PROOF
The D iv is ion  o f  Market Areas when One Firm Enjoys 
the  N atura l Advantage o f A l te rn a t iv e  (Cheaper)
Means o f  T ra n sp o r ta t io n
Cheysson g ives the  equa tion  f o r  the  c i r c l e  in  F ig . 4-2 as AMp=A'Mp', 
s in ce  a t  any p o in t  on the  boundary, the  c o n d it io n  holds th a t  the  t o t a l  t r a n s ­
p o r t  charges a re  the  same fo r  d i s t a n c e  AM as fo r  A'M. In  the above equa­
t io n ,  p and p ' r e p re se n t  the  f r e i g h t  r a t e s  per u n i t  d is ta n c e  from shipping 
p o in ts  A and A1, r e s p e c t iv e ly .  For convenience, we s h a l l  r e - w r i t e  p and 
p ' a s  p^ and P2 » The fo llow ing  eq u a tio ns  a re  l ik ew ise  given by Cheysson: 
AA'=d; A '0=a; OM=R; and n=p^/p2 * The ra d iu s  o f the  c i r c u la r  boundary i s  
determ ined by the  product of th e  r a t i o  of f r e i g h t  r a t e s  (n) and the d i s ­
tance  from shipping p o in t  A1 to  the  c e n te r  of the  c i r c l e  ( a ) .  Thus, ac-
d
cording to  Cheysson, OM = R = na and a = 2  [See, "Geometric S t a t i s -^ " 1 •
t i c s , "  p . 184 n . ] .  While t h i s  con c lusion  may be i n t u i t i v e l y  obvious, a 
more r ig o ro u s  proof can be o f fe re d  in  c l a r i f i c a t i o n ,  and th a t  i s  the  purpose 
of t h i s  appendix.
In  a d d i t io n  to  the above e q u a t io n s ,  l e t  CA1 = b .  L e t t in g  the  v e r t i ­
c a l  b i s e c to r  DD1 r e p re se n t  the  y i n t e r c e p t  in  an Oxy p lan e , b i s  then seen 
as  the  d is ta n c e  from the o r ig in  to  th e  shipping p o in t  A ',  and i s  eq u iv a le n t  
to  %d in  Cheysson1s fo rm u la tio n .
P r o o f :
Following R. G. D. A llen ,  s in c e  th e  firm s a re  2b k i lo m e te rs  a p a r t ,  A 
i s  the  p o in t  ( - b ,0 ) ,  and A' i s  th e  p o in t  ( b ,0 ) .  Since M i s  a p o in t  (x ,y) 
on th e  boundary, then :
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a m = y^v and A*M = / ( x - b ) 2+y2
and y<x+b) 2 +y2  = P2 J  (*-b) 2+y2  ,
i . e . ,  p f  (x2  + y2  +  2 bx +  b2) = p 2  (x2  + y2  -  2 bx + b2)
2  2C o lle c t in g  terms and d iv id in g  through by (pg -  p ^ ) » we have
x 2  +  y 2 „  P2 + Pi  . . 22 b —?-------  x + b
P2 “ Pi
= 0
as the  eq u a tio n  r e f e r r e d  to  our s e le c te d  a x es .  I f  we now w r i t e :
c =
2  , 2 
p2 P1
2 2 
P2 “ P i
b > b ,
The boundary i s  then  seen to  be a c i r c l e  w ith c e n te r  a t  (c ,0 )  and w ith
ra d iu s  Vc " b 2  • CGf. ,  R. G. D. A lle n ,  Mathematical A n a ly s is  fo r  Econo­
m is t s , p .  81 ] .  9 _
P2 +  P i
To d e r iv e  Cheysson1 s con c lu s io n , l e t  z = —2 ------ 2  • Thenj
P2 " PL
R =>/ z 2 b 2  - b 2
i . e . ,  R = b ^ - 1 . Since z =




n2  +  1
n2  -  1
-  1
n4  +  2 n2  +  1
= bj




(n4  + 2 n2  + 1  -  n4  + 2 n2  -  1  
(n2  -  1  ) 2
b /n 2- l  74n 2
2 b n
ITi = n 2  in - 1
R = na * Q. E. D.
*This w r i te r  i s  g r a t e f u l  to  P ro fe s so r  Sidney L. C a r ro l l  fo r  p ro ­
v id in g  th e  r e c o n c i l i a t io n  o f  Cheysson1s m athem atical conclusion  w ith  t h a t  
of R. G. D. A llen .
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